Chapter 2: Knowledge Base for Junior Officer

2-01 Situational awareness of small vessel Visual lookout
2-01 Visual lookout is first and last thing at bridge.
2-02 Set up vessel’s collision risk Priority?
2-03 Make sure what direction target vessel is going?
2-04 Can we make sure small vessel’s heading?
2-05 How can | make sure small vessel’s bearing change?
2-06 Bearing change is slow, OK or not?
2-07 If we cannot make sure which side target vessel is facing us?
2-08 Starboard side vessel bearing change to starboard side 3 degrees.
2-09 Small boat crossing big vessel’s Bow as ritual
2-10 Why blind sector is important to us?
2-11 First stage in turning: Stern moving only
2-12 Take bearing from target vessel stern
2-13 Standard maneuvering to avoid collision

2-02 Situational awareness of Ocean going vessel Radar lookout
2-14 Ocean going and coastal vessel strategy to avoid collision in multiple target
encounter
2-15 shortcoming of Radar, ARPA lookout
2-16 Short-term memory or Working memory?
2-17 Many problems common to ARPA, do not affect AIS
2-18 Graphical situational awareness in Radar Lookout
2-19 Aware ownship Speed vector in ARPA
2-20 Aware target’s speed by ownship speed vector
2-21 Aware Collision line and collision spot in ARPA
2-22 Aware Collision risk and collision time in ARPA graphical
2-23 Aware collision risk by changing ownship speed vector time
2-24 Aware collision risk by changing ownship speed vector direction
2-25 Aware big imaginary ownship with other vessel collision risk area on screen.

2-03 Situational awareness of ARPA/ECDIS/AIS/VHF
2-26 ARPA track, process, simultaneously display and continuously update.
2-27 ECDIS
2-28 SHIPBORNE AUTOMATIC IDENTIFICATION SYSTEM(AIS)
2-29 Graphical display of AIS
2-30 INHERENT LIMITATIONS OF AIS
2-31 USE OF AIS IN COLLISION AVOIDANCE SITUATIONS
2-32 USE OF AIS IN NAVIGATION
2-33 VHF: Use of VHF as Collision Avoidance Aid
2-34 Open Chart Plotter Navigator
2-35 An ideal presentation together with AlS signal
2-36 Make full use of Radar echo trail
2-37 Ship switch off AlIS cause collision case

2-04 COLREG Part A- General (Rules 1-3)

COLREG Rule 1 paramount clause: High seas and overriding authorities



COLREG Rule 2 Nothing shall exonerate any vessel, or the owner, master or crew
A departure from these Rules necessary to avoid immediate danger.
COLREG Rule 3 General definitions

2-05 COLREG Part B- Steering and Sailing (Rules 4-19)
Section 1 - Conduct of vessels in any condition of visibility (Rules 4-10)
COLREG Rule 4 Section 1 Apply in any condition of visibility
COLREG Rule 5 Look-out
COLREG Rule 6 Safe Speed
COLREG Rule 7 Risk of collision

2-06 Horizontal Bearing consideration
2-38 Vessel of 400 meters long at 4 nm distance horizontal bearing is 3.095 degrees.
COLREG Rule 8 Action to avoid collision
2-39 Ownship relative bearing change should be larger than blossom effect.
2-40 Three stages of ownship speed reduction: slow down, stop at sea and go backward.
COLREG Rule 9 Narrow channels
2-41 Local authority of Narrow channel or fairway has special rules override COLREG.
COLREG Rule 10 Traffic separation schemes
Section Il - Conduct of vessels in sight of one another (Rules 11-18)
COLREG Rule 11 Rules in Section Il Apply to vessels in sight of one another
COLREG Rule 12 Sailing vessels (omit)
COLREG Rule 13 Overtaking
COLREG Rule 14 Head-on situation
COLREG Rule 15 Crossing situation
2-42 Overtaking, Head-on or crossing is decided by relative bearing of target vessel.
COLREG Rule 16 Action by give-way vessel
COLREG Rule 17 Action by stand-on vessel

2-07 Vessel’s obligation varied by COLREG, VHF, VTS or Pilots

2-43 Vessel’s obligation in three stages of collision avoidance

COLREG Rule 18 Responsibilities between vessels

Section Il - conduct of vessels in restricted visibility (Rule 19)

COLREG Rule 19 Conduct of vessels in restricted visibility

2-44 Possible relative bearing of different speed vessels which have collision risk
2-45 Sailing instructions received from VHF, VTS vessel traffic service or Pilot Station
2-46 Visual lookout techniques: best backup lookout on bridge

2-47 Too many faiths in ARPA is not nature.

2-48 Knowing COLREGS - some graphic information to clear the smoke

Figure

FIGURE 2-01 FIRST WATCH: VESSEL JUST SAILED OUT OF HOME PORT

FIGURE 2-02 DETERMINE TARGET VESSEL DISTANCE BY SOLAS REGULATION OF
VISIBILITY

FIGURE 2-03 SEE ANOTHER VESSEL AHEAD OR NEARLY AHEAD?

FIGURE 2-04 WHAT DID YOU SEE ABOUT TARGET VESSEL MOVEMENT?

FIGURE 2-05 WHAT DID YOU SEE ABOUT TARGET BEARING CHANGE?

FIGURE 2-06 BOW CROSSING BY SMALL BOAT. YOUR FIRST LOOKOUT LESSON IN FAR
EAST.



FIGURE 2-07 VISUAL BLIND SECTOR: 500 METERS AHEAD OR TWO OWNSHIP’S LOA.
FIGURE 2-08 DISTANCE OF ADVANCE SHOULD INCLUDE BLIND SECTOR

FIGURE 2-09 HORIZONTAL ANGLE AUGMENT AND RB CHANGE OF APPROACHING
VESSEL

FIGURE 2-10: SOP FOR COLLISION AVOIDANCE IN SINGLE AND MULTIPLE TARGET
VESSEL

FIGURE 2-11: WORKING MEMORY TEST

FIGURE 2-12: 6 MINUTES TRUE MOTION SPEED VECTOR AND 3 MINUTES TRUE
MOTION TRAIL

FIGURE 2-13: ARPA, UTC 1517 HOURS, THREE MINUTES AFTER UTC 1514 HOURS.
FIGURE 2-14: ARPA, 6 MINUTES TM SPEED VECTOR AND 3 MINUTES COLLISION RISK
AREA

FIGURE 2-15: ARPA, 3 MINUTES TM SPEED VECTOR IS SAME AS IMAGINARY BIG
VESSEL

FIGURE 2-16: ECDIS SCREEN, WITH AIS 2 MINUTES SPEED VECTOR DISPLAYED
FIGURE 2-17: OPENCPN SCREEN, UTC 1514 HOURS WITH 6 MINUTES SPEED VECTOR.
FIGURE 2-18: OPENCPN OVERLAPPED ON ARPA SCREEN, UTC 1514 HOURS

FIGURE 2-19: RADAR ECHO WITH 3 MIN TRAIL PRESENTATION, RELATIVE MOTION,
OFF CENTRE.

FIGURE 2-20: 20 METERS BOAT, TWO MAST SAIL BOAT, THREE SIDE WINDOWS POWER
BOAT.

FIGURE 2-21: MEETING SITUATION BY RB OR RELATIVE POSITION OF TARGET VESSEL
FIGURE 2-22: VESSELS OBLIGATIONS IN COLLISION AVOIDANCE VARIED BY
DISTANCE

FIGURE 2-23: POSSIBLE RB OF DIFFERENT SPEED VESSELS HAVE COLLISION RISK
FIGURE 2-24: AS CHAPTER 1 FIGURE 19 SANCHI’S X BAND RADAR DISPLAY AT 1939LT
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Knowledge Base for Junior Officer
A junior officer at sea 1s different from rating by his competence license of OOW which 1s an honor of STCW
compliance in international standard. In the real world we see these OOW as bunch of young man who have
the license to use Radar, ARPA, ECDIS etc., but not really understand what potential danger incorporated in
it and at scene. Company and school had reminded them what danger should be careful. No one knows what
their real reaction will be when the situation arises. Knowledge base awareness for Junior Officer basically
are common scenes we used in navigational instruments and collision avoidance which we categorized those
into useful hints for situational awareness of a beginner.

&l 2-01 MI7E &R YA &
Vessel just sailed out of home port. Luckily, the traffic is not heavy outside. Your hands are on Radar
tried to familiar with track ball usage of VRM (Variable Rang Mark) and EBL (Electrical Bearing
Line). How to arrange speed vector and target’s trail length? An old man stands before window beside



bridge door asked “Sir, there 1s a vessel crossing in port side.” “Oh! OK! Let me check™ you said.
“No, no, Sir, I’'m sure” he resumed. Oh! Hell! What’s the rush? How can you an AB so sure about it?
But, you did not say anything. You are a rookie and you don’t know nothing yet. What’s wrong from
here?

2-01 Visual lookout is first and last thing at bridge.

You should look out bridge window first if you had trained well in visual lookout. What to look at 1s the
lesson you should have while you are a cadet officer on bridge before you got this COC certificate of
competence of OOW. First thing 1s to search clues of their distance to us. In portside, I saw the reflection and
wake current or few lights of relatively small vessel compared with our containers on board, see Figure 2-01.
There are four vessels visible on portside now. Fifth one in starboard side one or two miles range or more
with no blossom effect. How can | know their distance and their aspect (which side is facing ownship)?
What to do about these vessels? Should I use the binocular now?

Fifth one 15 1n starboard side: One light may be a stern light of big vessel or masthead light of a small vessel?

Her water line 1s very close to ownship’s blind area (another clue of target’s distance not knowing by AB):
SOLAS chapter V REGULATION 22 - Navigation bridge visibility

The view of the sea surface from the conning position shall not be obscured by more
than two ship lengths, or 500 m, whichever is the less.

Let’s draw an nvisible horizon according to SOLAS visibility requirement: 500 meters from bridge conning
position. In Figure 2-02. Starboard bow vessel 1s ahead of this horizon, her distance 1s more than 500 meters.
Those two vessels on portside are on this visibility line, no matter it is a big vessel or small vessel. This 1s a
clear indication of their distance: 500 meters ahead of ownship’s bridge. Together with their deck lights and
reflection on water and glare of white light all give us more confidence of our distance judgement.
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2-02 Set up vessel’s collision risk Priority?
If two ships have same distance from ownship, the one has small relative bearing angle (bearing measured
from our fore mast) should has first priority in lookout. Vessel with smaller relative bearing are more likely to
have an head-on situation (When two power-driven vessels are meeting on reciprocal or nearly reciprocal
courses so as to involve risk of collision each shall alter her course to starboard) where relative speed of
two vessels are fastest than other situation. Head-on situations are only exist when a vessel sees the other
ahead or nearly ahead and by night she could see the masthead lights in line or nearly in line and/or
both sidelights. “ahead or nearly ahead** vessels have smallest relative bearing as OOW can observe at
bridge.
Seeing target vessels at smaller relative bearing range 1s also part of human limitation which we will also
experience when driving a car which Called: Tunnel Effect: The relative bearing we can see in our vision
ahead narrowed w\ourt driving speed is faster. When we drive slower our brain can handle more vision
angle ahead us like we riding on a bike we can see everything around us. When we drive faster our brain
cannot handle all vision ahead 1t would like driving into a tunnel we can only see fewer vision angle like



driving in a tunnel with relative smaller angle of vision. If ownship moving faster our attention would focus
on things ahead of us automatically. Part of reason for this reaction is target’s relative movement is slower
ahead and faster in abeam direction. If our memory capacity is not enough, we will ignore peripheral
targets in order to focus on forward one. In COLREG term, we will focus on head-on first than crossing
situations. The target forward has higher relative speed if both vessels in reciprocal course as Head-on
situation in COLREG: Rule 14

(2). When two power-driven vessels are meeting on reciprocal or nearly reciprocal
courses so as to involve risk of collision.

(b). Such a situation shall be deemed to exist when a vessel sees the other ahead or
nearly ahead.

When you meeting other vessel ahead or nearly ahead whether it 1s on reciprocal courses, collision risk shall
be deemed to exist. This 18 because other vessel’s course or aspect 1s hard to tell by first sight in visual or
radar but the time available to do proper action 1s limited. So, Collision risk shall be deemed to exist which
does not mean ownship have to take action immediately. We have to ascertain their bearing change (collision
risk) according to COLREG rule 7. Before ownship take avoidance actions another vessel’s movement
should be ascertained first. This is a golden rule. Target’s movement is not only her compass bearing
change, 1f we can make sure their course, speed, CPA....etc. would be better. (nowadays, maybe by AIS data)
In rule 14 (b) said:

when a vessel sees the other ahead or nearly ahead and by night she could see the masthead

lights of the other in a line or nearly in a line and/or both sidelights and by day she observes the

corresponding aspect of the other vessel.
These lights and aspect of vessel ahead are useful for ocean going vessels. For fishing or small vessels, it s
hard to tell what lights they are showing. Figure 2-3 we set lookout priority to number one target vessel at
port side due to its distance closer to ownship. Starboard side target has smallest relative bearing but his
distance 1s not in close quarter range, no blossom effect and no reflection on water. No. 1 target is not in
head-on situation and she is not assumed as overtaking situation. Usually, vessels relative bearing over 10
degrees to both side of ownship’s fore mast are not deemed as head-on situation(although COLREG had
not specified this). Outside this relative 10 degrees bearing sector even two vessels have reciprocal courses it
will not have collision risk with ownship. The reason will be left for junior OOW to study in next chapter or
you can verify it on maneuvering board or radar plotting sheet by yourself.
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2-03 Make sure what direction target vessel is going?

Look at Figure 2.3. Mama Mia. Give me a break. Who can tell me 1n first sight what lights this no. 1 target
vessel are displaying now? Captain have given us a strict rule and written in his standing order: If you cannot
make sure what direction target vessel is going? Do not take any action to avoid. Captain is right. To
comply his order, we have to make sure what direction this target 1s going. The easiest way to make sure her
heading 1s by checking his aspect 1.e. make sure which side she 1s facing ownship? Port side or starboard side.
(refer to chapter one) If we can make sure this vessel meeting situation 1s port to port then we are clear. If the
aspect seems her starboard to our portside we will need further observation on her bearing change to judge her
heading later. Once we make sure her heading, we can take necessary actions to avoid the collision.
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2-04 Can we make sure small vessel’s heading?

Even we used binocular to look and check, we still cannot know where her bow or stern located. Try to solve
the mystery of fishing boat’s light is a waste of time. We should use target’s bearing change to estimate her
movement or relative movement. For number 1 target in Figure 2-03 whether her heading is going northeast
045°(T) or eastly direction 090°(T) is not important to us. Her relative bearing change (going ahead or
astern) is the thing really matter to ownship in lookout. Trying to Figure out what side this small vessel is
facing us 1s useless? Sometimes, 1t will waste our time like no.1 target at Figure 2-3 in this range. The time is
precious due to the range is close (500 meters).
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2-05 How can | make sure small vessel’s bearing change?
When using compass to take bearing we need a gyro repeater synchronized to master gyro compass, one
azimuth circle, adjusted night vision to read the bearing in night or pick up the target correctly from night
time or sparkling twilight or sunshine. This 1s not an easy job if small vessels are lot in sight. In night time,
target’s brightness may impair by reflection of bridge surrounding light on window, or our eyes need another
30 seconds to 1 minutes to adapt to night vision if we just get into bridge from outside alleyway. It has many
nconveniences to use visual compass bearing at night in many ways. By using radar’s Electric Bearing Line
EBL to read target compass bearing 1s easier. But radar target echo corresponding to visual target’s lights



outside the window need some time to positive identify before we can take her bearing by EBL. Radar echo
1n question may be lost in close range by sea clutter interference. If we don’t want to lost our night vision
or struggle with echo identification in radar there is a better way by using visual bearing checking skills:
to stand where you are and use your lines of sight to check target vessel’s bearing change. In Figure 2-04,
line of sight 1s not visible. You need to compare target movement with Figure 2-03. Please look at these two
Figures to find out target’s bearing change. When we compare Figure 2-03 and Figure 2-04 we will automatic
use some reference point on board to help our bearing verification. These reference points for checking target
bearing change need some experiences and practices to familiar whether it 1s in 2-03 or 2-04. Once we try to
use one reference mark to compare target’s bearing change in these two Figures our brain will find reference
points automatically. What we learned in chapter one is how to find visual reference point to create line of
sight to cultivate our working habit and instinct. The reason why we cannot process bearings change in just
one Figure will discussed later.

After we checked on these two Figures, Target No.1 and 3 bearing change is about the same (moving astern)
which should be OK to pass (No matter it 1s port to port or starboard to port). Target No.2 and 4 bearing
change 1s slower but acceptable for they are moving in same direction as ownship (overtaking in port to
starboard situation). But, we do have the problem with the white light on our starboard bow (even we don’t
know where she is heading? whether she is port side or starboard side facing to ownship?). She is about 500
meters ahead of ownship’s bow by IMO visibility line we placed in Figure 2-02 and some blurry reflection of
her lights on water is evident to our eye now. How can we arrange our priority of lookout now? (feeling)
Or should we take action now? (instinct)
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2-06 Bearing change is slow, OK or not
We are lucky here. Did you know? These targets are small vessel and they did not grow bigger and bigger
like a monster then block our way out. Let’s take a look at Figure 2-05, No.1 target (from white spot at
Figure 2-03 moving to current ship’s position Figure 2-04) bearing had increased about 6 degrees to ownship
port side. Her distance to ownship now is about 500 meters. This distance 500 meters multiple with 6 degrees
bearing change can create 52.3 meters beam distance.

500 x Sin ( 6°) = 52.3 meters.
This 52.3 meter beam distance 1s about two times of small vessel length (about 30 meters) which is enough
for no.1 target to pass clear. No,1 target distance 500 meters are derived from visibility limitation ahead of
bridge.
If 926 meters 1s assumed as No.1 target’s distance to ownship which are 5 cables, half nautical mile. We use
same calculation: This distance 926 meters multiple with 6 degrees bearing change can create 96.8 meters
beam distance.

926 x Sin ( 6°) = 96.8 meters.
As the calculation results we had here, can we summarize it as follow:
For small vessel less than 30 meters while her distance is still half nautical mile away, 6 degrees bearing
change is OK to clear collision risk with ownship. (because the beam distance created by 6 degrees bearing
change 1s 97 meters in half nm distance). Actually, this 1s not the case. What if No.1 target is moving toward
ownship’s bow, to our portside direction. So, the rule for passing safely should be:
Small vessel moving 6 degrees astern in half hautiCal mile distanCe away is safe.
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2-07 If we cannot make sure which side target vessel is facing us?

In another direction, portside vessel moving to starboard side which means this target is sailing toward
ownship and trying to cross ownship’s bow is not safe. In chapter one we had discussed passing vessel’s
aspect. If target vessel port side facing ownship’s port side is safe, port to port. If we cannot make sure what
side target vessel’s 1s facing us but her bearing 1s moving to port side in ownship’s port side then this target
vessel 18 safe, port to port or crossing in portside. The difference in judging collision risk in big vessel and
small vessel are.

Big vessel is by which side they are facing ownship (make sure her true motion) and small vessel is by
which way they are going (make sure her relative motion). Because we cannot waste too many times in
verifying small vessel’s displacement or construction of navigation/working lights, etc. Take one more look
of target no. 2 in Figure 2-04. We cannot tell what lights she is showing? But we can determine she is going
the same direction as ownship by her relative movement. That will be enough for her. If we cannot make sure
which side target vessel is facing us, make sure ownship knows which direction target vessel is going by
checking her bearing change ahead or astern.
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2-08 Starboard side vessel bearing change to starboard side 3 degrees.

For target vessel on ownship’s starboard side in Figure 2-03, her aspect is not clear to ownship. We only
knew her first observed bearing line 1s red line of sight: her bearing changed about three degrees to starboard
side together with obvious reflection on sea surface now in Figure 2-05(in Figure 2-03, this target has no
reflection light on water). These signs all give us a sense (awareness) of danger if your visual lookout can
pick up these differences in bearing and reflection on water. Maybe target vessel is approaching ownship
now? Or her CPA 1s not enough and distance 1s closing quickly now? Or she 1s overtaken by ownship in close
range? This starboard side vessel 1s closing to ownship is for sure? And her relative bearing had increased
which means her relative motion to ownship is moving to ownship’s stern. Can we alter course to portside
5 degrees to speed up the passing process and reserve more safe distance? Let’s take close look again.
This starboard side vessel ahead distance 1s less than 500 meters now for her position is inside IMO required
visibility line in Figure 2-05. Target position inside IMQ required visibility line usually
marked an action sighal for OOW oh watCh. Why? Discuss in 2-10 below.
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2-09 Small boat crossing big vessel’s Bow as a ritual

In Figure 2-02, we find ownship’s visibility line defined by SOLAS visibility regulation can be used as a
reference line to us and we successfully found two vessels are at distance of 500 meters line, No. 1 and 2. We
also discussed to give way to starboard side vessel which has only three degrees bearing change. The reason
why we are so anxious to take avoidance action in less 500 meters distance ahead ownship bow is these
targets about to sink inside 500 meters ahead of ownship’s bow (into our visual blind sector). If we lost
visual contact with target vessel everything could happen blindly inside our visibility limit. Maybe those
targets will have an engine breakdown or lost steering or foul with her fishing nets, etc. In harbour area tug
boat usually worked very close to ownship’s bow and inside our blind sector their action is safe guarded by
ownship’s reduced speed (dead slow ahead with 3-5 knots only). Once a vessel inside this blind distance, our
sea career faced serious uncertainty. See Figure 2-07 below.

In Far East coastal or high sea area we experienced lots fishing vessel has the tendency to come across
ownship’s bow with very close range even inside our blind sector. See Figure 2-06 above. This is a ritual to
beg for good harvest in fishing. When these vessels are crossing in close range OOW are under extreme
pressure for radar echo may lost by sea clutter depression setting. If we are not familiar with visual target
bearing change skills we will have very hard time to verify collision risk by unreliable radar echo. Their
relative bearing moving ahead or astern could be a useful sign of safety. How many degrees bearing change
for small vessel is enough for safe passage at current distance of 0.5 nm ahead now?

TWO SHIP LENGTH OR 500 M
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2-10 Why blind sector is important to us?
Target’s seaworthiness inside blind sector is not our only concerns. Our major concern inside these 500
meters is big vessel has no way to avoid collision within this distance at all.

e  Ship hull is incapable to move away from our original course line in first 500 meters.

e Ownship has no way to reduce engine and stop within these 500 meters.
In Figure 2-08, courtesy of essay of Calculating wheel over point, author Vladimir N. Drachev.
http://www.msun.ru/dir/marine journal/issues/2012v02n001/03Ddrachev.pdf
In first 500 meters (about 1.5 times ship’s length) ownship’s hull i1s moving along original course line even
hard over rudder 1s used.

e Even ownship (small red ship) use starboard rudder angle 500 meters before, ownship bow is moving

away a little.

e Only ownship’s stern 1s pushing to portside by starboard rudder angle in beginning.

e Rudder plate is pushed away from direction we want to turn.

e In these 500 meters ownship 1s not turning, Ownship 1s going straight ahead.

e Only ownship’s stern moving had changed ownship’s heading.
This 1s first stage of turning when rudder angle been applied. We can see that no matter how much rudder
angle had used ownship bow go dead ahead 1n first stage only rudder plate in aft of ship’s body push stern
away. Vessel turning 1s actually in three stages, we only discuss first stage for Junior OOW now:
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2-11 First stage in turning: Stern moving only

Only ship’s astern were pushing outward by rudder plate which had sustained athwart thrust of water flow
over it. In man over board maneuvering, we use full rudder to the side victim falling in hoping ship’s stern
will push away by rudder plate. In first stage of turning, ship’s bow just follows original course line
without any side way movement. We can see small red ship at right from Figure 2-08 already has about 1.5
ship’s length advance but her bow is still on her original course line. This first stage of turning 1s commonly
known as wheel over stage in ECDIS training course where 1-1.5 ship’s length advance is expected. (red
ship=4.5 ship’ s length are considering transverse distance needed for avoid collision )

No matter how emergency we need ownship to turn away from danger, in first stage ownship’s bow is
immobilized.

e This immobilized stage makes ownship immobilized not only within ownship’s 1.5 times length only.

e  We are a vessel of 300 meters long but 1-1.5 ship’s length ahead of ownship bow is immobilized. (up
to 450 meters ahead 1s immobilized)

e (Considering we are the Big Red ship at left, ownship only can avoid collision with target distance

beyond point C by course changing: one and half ship’s length ahead your current bridge
position now.

e  When ownship bridge 1s at starting point Ao we can only avoid target distance beyond point C away.
e Any vessel distance less than point C have to make their way out by themselves. Ownship has no way
to avoid collision within this distance (within our immobilized stage). Their engine power and their
steering gear should not be failed at this critical range.
e Ownship will always carry this big no movement area with us like other vehicles on earth.
¢ These non-movement area (as big red ship) covered 4 thousand cars space at the same time which is
the duty of junior OOW on watch.
After all, we are licensed OOW of biggest robot on Earth, water or sky, No kidding. Now we know this robot
1s actually bigger more than what we can see by eye. We have to have this kind knowledge and awareness.

The distance to Point C is about the same as IMO visibility limitation, 500 meters or 2 times ownship’s
length. That’s why we feel anxious when we saw a small vessel about sailed into our blind sector.
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2-12 Take bearing from target vessel stern
In rule 7 of COLREG, Collision risk shall be deemed to exist if the compass bearing of an approaching

vessel does not appreciably change. Collision risk may sometimes exist even when an appreciable
bearing change is evident, particularly when approaching a very large vessel or a tow or when
approaching a vessel at close range.

In this rule: if compass bearing does not appreciably change collision risk shall be deemed to exist. In

next minute, it said: Collision risk may sometimes exist even when an appreciable bearing change is
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evident. The reason is illustrated in Figure 2-09, approaching vessel shape and their horizontal angle are
growing bigger at closer ranger. This is parallax of eye: an apparent change in the target’s bearing, size and
horizontal angle. We see target vessel’s size different according to it distance to us. We called it blossom
effect: target vessel getting bigger in close range.

How big it will be? Image an island or iceberg ahead of ownship blocking all way from our starboard bow to
portside bow.

In Figure 2-09 we can see approaching vessel coming from starboard side. Her fore mast is at ownship’s bow
as red line of sight in left Figure. In right Figure, although her bow had passed ownship’s bow 45 degrees the
collision 1s still inevitable due to her stern as green line of sight 1s still in its original bearing. This vessel may
have some speed over ground or just drifting. Her speed 1s irrelevant to collision consequence as long as her
stern cannot clear ownship’s bow. Her distance to ownship is different in these two Figures but their stern
bearing (green line of sight) almost unchanged. If we use target stern bearing for Visual lookout
we will have a better estimation of Collision risK. If her stern line of sight (visual bearing) can
pass ownship bow we will be safe. If not, it will be a problem.
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2-13 Standard maneuvering to avoid collision
In collision avoidance, alter course to target vessel’s stern is a standard operation for junior OOW
regardless the distance. Alter course to target’s stern is even more important in close range to avoid
blossom effect. This can be used as best practice in three ways:

1. TItis easier for a junior OOW to comply visually without any confusion or mental calculation

2. Used as a standing order by master for OOW to comply with or

3. Managing Company collision avoidance policy stipulated 1t as SOP for her fleet’s OOW.

Course again

SH— ¥,
&7 2-10 > {EEE—EE M E R SOP
In Figure 2-10: In left drawing, if OOW deems collision risk of crossing situation exists at position 6 (18
minutes later, one point 1s 3 minutes run), the maneuvering to avoid collision is illustrated at different position
No.

At point 1 C-15, collision risk ascertained to take place after 15 minutes (5 points more). Ownship OOW
shall alter course to stern of target vessel TV when OOW observed target vessel compass (or relative)
bearing had not changed in starboard side 052 degrees.

At point 2 C-12, Ownship finish the turn to starboard 052 degrees after three minutes. When OOW
finally saw ownship (OS) bow had passed Target Vessel (TV) stern (course 052 degrees) he feels
some kind of relief. The reason: ownship OS are port to port with target vessel TV after course
changed to her stern. Both vessels are safe now (from “starboard to port” to “port to port” . Course
change 52 degrees needs three minutes to finish.

19



At Red point 3, When OOW saw relative bearing of target vessel stern had increased in ownship’s port
bow, OS OOW alter course to port side to 039 degrees (measured from Figure 2-10 at TV’s stern), he
decide to steer back to original course (000 degrees) slowly. Keeping target vessel stern always on OS
port bow to clarify ownship’s intention (port to port as complied with COLREG) to give-way.

At Red point 4. OS alter course to 020 degrees, still some degrees behind target vessel’s stern.

At Red point 5, OS had course again 000 degrees to north, TV stern bearing line of sight 1s about 15
degrees at OS’s port side.

This standard maneuvering is executed to avoid collision with one TV only. Keep OS ownship portside to
crossing target vessel’s stern at all time, or port to port all the time. Course altering to avoid collision should
be large enough to be readily visible to Target vessel at beginning. Then, slow and careful turning back to
original course again

e Keep crossing vessel stern at our port side, so the passage become port to port situation.

e Keep crossing vessel stern at our port side all the time will be enough for safe passage purpose no
matter the CPA might be very close.

e This maneuvering has the effect to keep TV stern clear all the time regardless the stand-on vessel’s
following actions. It sounds silly what action TV could take as a stand-on vessel. In real sea, Target
vessel will have a lot action by his own will without caring for COLREG obligation.

e By the COLREG, the stand-on vessel should keep course and speed when give-way vessel takes
avoidance action. /7 1s true when only two vessels are involved in the risk of collision.

e [f the stand-on TV vessel has the obligation to give way to third vessel her course and speed may
change in any time without Ownship’s notice (as we cannot estimate their collision risk from our
bridge).

e To keep port to port passage to target vessel is the safest way for give-way vessel in heavy traffic

area to avoid all uncertainty of collision risk caused by target vessel TV’s course or speed
changing.
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2-02 Situational awareness of Ocean going vessel in Radar lookout

2-14 Ocean going and coastal vessel strategy to avoid collision in multiple target encounter

In Figure 2-10: the drawing in the right 1s shore surveillance radar plotting track of 6 vessels at Dover strait,
each dotted point mark on the track 1s 6 minutes run. It clearly demonstrates by giving way in this way can
keep OS safe as below :

e Vessel No. 1 is in course 293° blue color track. She altered course to 345° degrees at second dotted
position 6 minutes later aimed to give way to vessel No.4 in her starboard side (at second dotted
position the compass bearing of No. 4 to No.1 vessel is 342" degrees.). No.1 vessel is heading into
some place behind No.4 target vessel to keep port to port passage.

e Another less obvious track is No. 3 vessel in same course 293" degrees pink colored track who had
alter course to Target vessel No. 5 but not all the way to No. 5°s stern bearing which should be 349"
degrees at second dotted position of both vessels. No. 3 vessel alter course to 324° degrees only after
passed second dotted position.

e No. 3 vessel alter course about 30 degrees to starboard side (from 293 to 324" degrees) compared with
her original course 293’ degrees, not 52 degrees to starboard side as required to pass target vessel’s
astern (from 293 to 345° degrees).

e No. ] vessel and No.3 vessel use different strategy to give way is because they are not same type of
vessel.

e No. 1 vessel 1s a fast ocean-going vessel who need more sea room ahead (advance) to alter course and
more space for her maneuvering (at least 700 meters, 2 times ownship’s length advance distance)
before her bridge position. If altering course is too late, usually these vessels cannot stop their engine
immediately because they are too big.

e No. 3 vessel 1s a slow coastal vessel who need less advance and less distance from her bridge to alter
course. There are easy to alter course than big vessel. When the time comes, collision cannot be
avoided by these 30 degrees course change, this small vessel can stop engine in last minute to avoid
collision or still have enough distance to make second times turning.

e What No. 1 big vessel deemed very dangerous situation (or distance) may deemed by NO. 3 small
vessel as OK.

e The service nature of ocean going and coastal vessels also differ with their experience in watch
keeping and collision avoidance.

Those junior OOW with golden stripe on their uniform are actually less experienced than Coastal vessel
watch keeper, and suffer much more restrictions in ship’s maneuvering than small vessels. /n Dover Strart, 1t
18 only suitable for senior OOW to keep the watch.
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2-15 shortcoming of Radar, ARPA lookout

In chapter one we have seen many deficiencies of radar echo in their presentation on radar screen since World
War II. In 21 centaury, instrumental lookout including Radar, ARPA, ECDIS and AIS. Radar lookout alone is
not enough. Whether the visibility 1s good or not use radar plotting to ascertain collision risk 1s a burden to
OOW. So, IMO ask for ARPA installation after 1997.

Automatic radar plotting aids (ARPAS) should, in order to improve the standard of
collision avoidance at sea:

1. reduce the workload of observers by enabling them automatically to obtain information
about plotted targets, so that they can perform as well with several separate targets as they
can by manually plotting a single target; and

2 provide continuous, accurate and rapid situation evaluation.

Originally, an OOW productibility in radar plotting is they can plot a single target movement by manually.
One target needs one OOW to do the plotting. With ARPA installed OOW can enable them automatically to
obtain information about several separate plotted targets. First goal of reducing workload of radar plotting
is achieved. Unfortunately, second goal provide continuous, accurate and third rapid situation
evaluation had not achieved. ARPA had did only one out of three what they are asking for: automatically to
obtain information about plotted targets. But reduce the workload of observers and evaluate several
separate targets at same time had not achieved at all.
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e ARPA data is synchronized with radar echo. Once radar echo is lost AIS data 1s confused as well as
last chapter SANCHI case shown. Lost target warning actually increase workload of OOW which may
have same warning sound as collision risk. The solution to this new workload 1s continuously stand-
by ARPA monitor especially when the target distance 1s close to ownship. This OOW cannot do other
works on bridge. If his night vision cannot adjust to outside visibility, he even has the problem to
establish visual contact with target in question.

e ARPA data are presented in digital form. ARPA training and education course had not provide visual
Interpretation of targets collision risk to OOW. This 18 what we are working for in this chapter.

e Everybody knows ARPA can provide the data of several targets but nobody knows human cannot
process all these data by one OOW. One man’s memory ability 1s limited to one target only no matter
ARPA is in use or not.

o IMO recognized workload of observers can by manually plot a single target only without ARPA but
they don’t know OOW limitation in short term memory make them cannot remember all data ARPA
provided.

Everything 1s back to original point. If we cannot remember target’s data 1s just like we don’t know target’s
data. Anything out of our memories need to be refresh afterward. When there 1s no ARPA before, one OOW
can handle one target only by radar plotting. After ARPA installed OOW can remember one target data only
in collision avoidance in time.
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2-16 Short-term memory or Working memory?

Why OOW cannot take the advantage of ARPA data? The reason 1s the limitation of our working memory.

Our working memory has very limited capacity to hold information for processing. Working memory

sometimes called short-term memory. To understand our limitation in these memories, try to do these steps:
1. Cover right side picture and look at left picture for 30 seconds.

Try to write down in paper 1 what items you had seen in left picture.

Cover left side picture and look at right side picture for 30 seconds.

Try to write down 1n paper 2 what items you had seen 1n right picture.

Try to write down in paper 3 what items are different in these two pictures.
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After these test, we can hardly remember anything in the pictures except the lady’s smile. By covering two
pictures at the same time, we cannot remember any difference of these two pictures by our memory. In these
3 papers we can remember very little items. A study of 2001 found average people short-term memory has
capacity of 4+ 1 item in 20 seconds duration time. Working memory 1s no better than this. To point out the
difference of these two pictures, it 1s easy to point out in picture than write it down on paper. 7o remember a
target 1s easier by graphic than wording.

= Any data shown on ARPA 1is better in graphic presentation than digital.

= ARPA data need to attach to correct target vessel when OOW requested.
Any bag we see on the pictures has to remember with relevant shelf around it. Otherwise, we cannot make
sure we had found any difference of these two pictures. These tests are done in a static picture on paper. How
many data we can handle in dynamic environment like all vessels are underway at sea? Something even more
challenging in real life is human has very limited ability to handle digital data properly. Imaging you got a
pretty girl’s telephone number and you don’t want to lost it, what will you do with these 10 digits which
means nothing to you before today? Ah ha.
What will you do to handle life-threaten target vessel’s compass bearing? To keep in short term memory or to
write it down. The collision risk is “compass bearing of an approaching vessel does not appreciably
change”. Checking bearing change need to compare at least two set of compass bearing numbers and
observation times. Appreciably change means bearing change are happened in acceptable time frame, not
infinite. Bearing is better taken at 6 minutes interval. Yes, we have to remember the digits of last observation
time. What about target distance? Shall we remember target’s distance or distance change in these two
observation times?
Every direction could have collision risk at sea. Every ship could be the life-threaten one. Like we saw in last
chapter M.V. Sanchi case, there are no ARPA data inside their radar pictures. ARPA 1s aimed by IMO to
reduce the workload of observers by enabling them automatically to obtain information. But Sanchi 3/0
had not use ARPA’s function even in a complicated life threaten situation. What’s wrong? Those information
n ARPA 1f they are in digital form will easily overload our working memory as those bags floating in the air
n Figure 2-11. OOW easily distract by other errands in bridge and forget about target vessel’s digital data.
Why waste OOW’s limited resources of short term memory to remember something in digital which will
easily be forgot? The result is everybody give up the data of ARPA. Why bother OOW to acquire target
vessel’s echo which could easily lost in close range with sea clutter? Even smartest captain would not insist
OOW to use ARPA acquisition data if they have better option.
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2-17 many problems common to ARPA, do not affect AIS
The better option 1s AIS data which are good at:

many of the problems common to tracking targets by radar, namely sea, rain clutter,
target swap as ships pass close by and target loss following a fast manoeuvre, do not
affect AIS. A4S Can 3ISO 3SSIST Ih the Identification of targets, by hame or
Call $Ign and by ship type and navigational status.

(IMO Resolution A.1106(29) REVISED GUIDELINES FOR THE ONBOARD OPERATIONAL USE OF
SHIPBORNE AUTOMATIC IDENTIFICATION SYSTEMS (AIS)

ARPA function is not idea for collision avoidance is also evident in statics of collision number had not
drastically reduced during the survey over 15 years period from 1995 to 2010 after IMO compulsory ARPA
nstallation on board. If AIS function 1s considered better as Resolution A.1106(29) did, more throughout
study should be done to incorporate AIS advantage into next generation ARPA’s specification.
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2-18 Graphical situational awareness in Radar Lookout

As we can see from last chapter, target vessel radar echo size did not match their actual size. We cannot use
radar echo size to determine approaching vessel 1s big or small. Radar echo lost from time to time in close
range due to depression of sea or rain clutter or target swap with another vessel. These are serious problems
because the lookout in RADAR have to keep continuous tracking otherwise the data received cannot put in
immediate use. This means a licensed OOW has to keep RADAR lookout all the time. What data he noticed
from radar one minute ago may lost track in close range where OOW need these data to take avoidance
actions most. In radar lookout OOW cannot decide target vessel’s movement by one look. Target in radar
have to ascertain her collision risk by continuous radar plotting as COLREG

rule 7 (b) Proper use shall be made of radar equipment if fitted and operational, including long-range

scanning to obtain early warning of risk of collision and radar plotting or equivalent systematic
observation of detected objects.

(c) Assumptions shall not be made on the basis of scanty information, especially scanty radar
information.

Radar need “systematic observation of detected objects” to calculate Target vessel’s speed and course. One
OOW can make one “systematic observation of detected objects” only manually. The problem is objects may
not be detectable especially in close range like last chapter we saw. Luckily, we have ARPA which can
automatically provide following data:

e The course and speed information generated by the ARPA by acquired targets should be
displayed in a vector (speed vector) or graphic form which clearly indicates the target's predicted

motion with relevant symbols. In this regard:
e an ARPA presenting prediction in vector form only should have the option of both true and
relative vectors.
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There should be an indication of the vector mode selected and, if true vector mode is selected,
the display should show whether it is sea or ground stabilized;

an ARPA which is capable of presenting target course and speed information in graphic form
should also, on request, provide the target's true and/or relative vector;

vectors displayed should be time-adjustable;

a positive indication of the time-scale of the vector in use should be given; and
* Refer to IEC 872M : Marine Automatic Radar Plotting Aids (ARPAs)

In Figure 2-12 below: ARPA screen displayed with 6 minutes True motion speed vector setting and 3 minutes
True motion trail in 1.5 nautical miles range scale and north up display. The instinct we need in this picture

arc:

1.

Verify range scale first by reading the display in upper left corner which is 1.5 nautical miles setting.
(graphical range setting awareness)

Verify speed vector length setting by how many range rings it covered which ownship had covered 5
rings more (1.4 nm long) with ownship 14.1 knot speed now. This speed vector 1s 6 minutes in length.
(graphical distance awareness: 1.4 nm long)

Verify trail length setting by comparing with 6 minutes speed vectors which 1s about half length of 6
minutes speed vector. The trails are displayed in 3 minute length. (graphical target past movement
awareness)

Verify the true or relative motion mode of speed vector by checking ownship’s speed vector. Ownship
has speed vector shown from center of range rings which represent true motion mode of speed vectors
on each target. (graphical target future movement awareness)

Verify most dangerous target at scene. Three targets have red speed vector which represent collision
risk but only one 1s real. Other two targets are OK. Some target had no ARPA acquired data.
(graphical collision risk awareness)

These instincts are our graphical situational awareness in Radar Lookout. These verify rituals are
important to cultivate our radar lookout instincts to avoid confusion in reading.
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2-19 Aware ownship Speed vector in ARPA
Speed vector is a carrier both have quantity and direction. A vector is to "carry" ownship from initial point A
to terminal point B; the Latin word vector means "carrier". In this Figure 2-12, we can see each acquired
target has a dotted line projected from where her echo 1s to the direction it goes and the end of the dotted line
1s where this target will be after 6 minutes. One speed vector 1s separate shown as a red arrow begin from
compass card 040° position to 080" position on top right of the screen. This is not a arrow normally shown on
ARPA screen. It displayed here to demonstrate the distance and direction ownship can travel after 6 minutes
interval. Ownship speed vector length is equal to this red speed vector length, the heading is 135°.1 (T)
degrees and this speed vector length represent ownship GPS speed 14.1 knots in 6 minutes run 1s 1.41 nautical
mile. Speed vector 1n mathematic carried two properties, its direction and 1ts travelling length.
In ARPA screen, speed vectors has its initial point where the target or ownship located now and terminated
point 1S ownship or target vessel’s future position where target or ownship will be after preset time interval(6
minutes 1n this example). Ownship’s 1nitial point 1s located at center of those range rings. Target Vessel’s
mitial point 1s located where her echo 1s now. The terminal point (Iength) of each speed vector 1s decided by
ownship or target vessel’s present course and speed and time interval setting.
In Figure 2-12: speed vector setting 18 6 minutes in True motion. Each range ring represents 0.25 NM.
Ownship speed now is 14.1 Kn (knot) and heading is 135".1 degrees as shown on upper right corner of ARPA
screen. The speed vector length of ownship in this diagram should be as followed:

14.1 Kn speed vector length in 6 minutes = 1.41 nautical miles

1.41 nm / 0.25 nm each circle = 5.64 circles (refer to Figure 2-12 ownship speed vector’s length)
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2-20 Awareness of target’s speed by ownship speed vector
Use this concept, let’s estimate target’s speed by her speed vector’s length. The speed vector length of Target
No. 12 (the one dead ahead ownship) 1s 3.2 circles long, its vector length should be

3.2 circles x 0.25 nm each circle= 0.8 nautical miles, its speed should be
Six minutes speed vector length is 0.8 nautical miles = her speed per hour is 8.0 knots

6 Minutes is one tenth of one hour. So, 0.8 NM in 6 minutes 1s 8 NM in one hour. Now let’s check on
Figure 2-12 ARPA screen, below the green square 1s Target No.12 data area. Target No. 12 speed is 8.2
knots. Speed vector’s length 1s direct proportioned to her speed. The longer the faster. The speed estimation
with fixed range ring can help our situational awareness. In real sea, ownship did not care what speed target
vessel is making now. We care about “iS She faster thah ownship?”. Especially, in traffic lane of
Traffic Separation Scheme where all ships proceeded in general direction of traffic flow for that lane. If
this 1s our concern of target vessel, we can compare target’s speed vector length with ownship’s speed vector
length on screen to estimate her speed. Any target has longer speed vector length on ARPA is faster than
ownship. Any target has shorter speed vector than ownship her speed is slower which can be estimated by
comparing with ownship’s vector length. Faster vessel may have collision risk with ownship from all
direction. Slower vessel has collision risk with ownship in limited relative bearing ahead (this will discuss
later). For example, No. 12 target’s speed vector 1s about two third length of ownship. Her speed estimated
will be 14.1 x 2 /3 = 9.4 knots. The speed estimation 18 not exactly but OOW only care about her speed ratio
to ownship (two third speed). This will discuss later.

Speed vector as IMO resolution said is a “predicted course and speed in vector form”. The speed vector
showed on ARPA can give us some graphic awareness. Together with predicted course and speed we can get
a predicted position along ownship or target’s speed vector. Once again, in real sea ownship did not care what
speed target vessel is making now. We care about “Where is ownship Or target’s position after
set time interval?” If its time set is 6 minutes then in next 6 minutes ownship or target’s position must be
on somewhere of her speed vector. For example:

Ownship position now is in initial point of ownship speed vector.

Ownship position after 6 minutes is in the end of 6 minutes ownship speed vector.

Ownship position after 3 minutes is in the middle of 6 minutes ownship speed vector.

Ownship position after 2 minutes 1s in one third of 6 minutes ownship speed vector length.
Estimate position and arrive time of target can apply the same rule.

Target vessel position after 3 minutes 1s in middle of her 6 minute’s speed vector.

Target vessel position after 6 minutes is in the end of her 6 minute’s speed vector.

Target vessel position after 4 minutes 1s in two third of her 6 minute’s speed vector.
With the speed vector displayed on ARPA we can have a rough 1dea where target vessel will be after set
minute intervals for our reference. Every ship has its own speed vector. But, in Figure 2-12 we can see some
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vessel did not have the speed vector attached. If no speed vector attached in ARPA target it means this target
1s not acquired (plotted by ARPA software) by OOW. We will lose our ability to estimate her future position
as mentioned above. Acquired 1s a term used to describe this target’s heading, speed, position etc. are tracking
by ARPA. NO acquiring means ARPA knows nothing about this target, OOW knows nothing either. It 1s
OOW decision not to track certain target’s data if they deemed unnecessary, or just because OOW had no
time to acquire. Very often, targets are not acquired due to OOW use trail of target (her past movement) to
estimate her future movement.
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2-21 Aware Collision line and collision spot in ARPA
Furthermore, from intersect point of ownship and target vessel’s speed vector OOW can decide what time
ownship and target vessel will arrive intersected position? In chapter 1-08, we have “This intersection is
actually a collision point if both vessels arrive at same time.” It also holds true of below statement quoted
from last chapter if applied in ARPA screen:
e If target vessel arrives the intersection earlier then her relative bearing will move across
ownship’s bow. Her relative motion 1s also moving ahead of ownship.
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e [f target vessel arrives the intersection later then her relative bearing will move across ownship’s
stern. Her relative motion 1s moving astern of ownship.

For example: Target No. 12 and ownship speed vector in Figure 2-12 has one intersected point. Ownship will
arrive this point after 6 minutes and No. 12 target will arrive after half minute. The arriving time has 5.5
minutes difference in these two ships. We can assume no collision risk involved. However, we do see one
target at due south of ownship has collision risk with ownship after 6 minutes. In last chapter collision point
or intersection point 1s invisible to OOW. Here in ARPA screen intersection point become visible to OOW
but we have to acquire target vessel’s speed vector first.
Speed vector 1s what we called collision line. A line used to detect collision risk and collision spot. If no
speed vector shown on ARPA screen we will lose our ability to detect collision risk by ARPA graphic
presentation, just like we lost sight of horizon will lose our visibility sense. Without target vessel’s speed
vector target vessel situation will be a mystery to OOW. Don’t count on ARPA digital data. You cannot
handle those digitals in your short term memory. We need visualized instinct by speed vector in emergency
and casual. The concepts of collision line are:

1. Collision may happen if ownship speed vector touched another target’s speed vector. In Figure 2-
12, the eastbound vessel course 090” (T) at ownship starboard beam has his white speed vector
touched ownship speed vector at 0.25 nm range ring. This intersection point means these tWO
vessels have ohe position in cCommon in their course line: possible collision
Spot.

By this target vessel’s speed vector, target will arrive possible collision spot after 6 minutes 1514 + 6 = 1520
hours UTC. Ownship will arrive this collision spot after one minute 1514 + 1 = 1515 hours UTC. Ownship is
arrive this collision point 5 minutes earlier than target. Ownship will pass her bow after one minute. She will
pass ownship’s stern after 6 minutes. ARPA i1s not fool. This target speed vector 18 colored white which
means safe to pass. Two vessels pass same collision position or location may not have a collision case. So, the
second rule to decide collision risk may be like this:

2. Two vessels have to pass same |oCation at same time to become a Collision
situation. In Figure 2-12, there is one target at ownship starboard bow relative bearing 30
degrees compass bearing due south meets these criteria. Her speed vector colored red to mean
collision danger by ARPA.
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2-22 Aware Collision risk and collision time in ARPA graphical

This target has speed about 9 knots and course about 115 degrees by visual estimation. Unfortunately, in
Figure 2-12, data area has no information of this target vessel. This target has collision risk with ownship we
already know. But how? This target vessel will have collision with ownship after 6 minutes (both vessels
position will at the end of their speed vector at the same time 1514 + 6 = 1520 hours UTC). By this example,
we know by using speed vector along we can verify the collision risk correctly without ARPA data area. This
simple truth is not part of our knowledge base in ARPA training,

Can we show digital data of this collision target in question? Sure, we can click this target in ARPA to show
course, speed, CPA...etc. in data area. Target’s course/speed is not first priority, nor her range/bearing or
CPA/TCPA (we already know CPA is zero). In Collision gvoidance the most important
information is how long collision will happen from how on? Well, it’s no secret here. At 1514
+ 6 = 1520 hours UTC, this target vessel will have collision with ownship in 1520 hours. What time to
collision 1s important for a ship handler. It should be used as a trigger for proper avoidance action. We will
learn 1t later. Ownship 1s overtaking her for ownship’s speed vector 1s longer than her. Another two Targets
no. 12 and 9 are safe from ownship if they keep current course and speed. Unfortunately, their speed vectors
are also 1n red color by ARPA’s mistake. The reason of this mistake 1S unknown to us but these red speed
vector will give OOW mental pressure or distractions to real danger.
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2-23 Aware collision risk by changing ownship speed vector time.
In Figure 2-10 we have learnt how to avoid collision by steering to target vessel’s stern. In real world, what
we have to do to avoid collision 1s by avoiding ownship arrive collision spot or arrive collision spot at
different time with target vessel. If other targets course and speed remain the same, change ownship speed
vector’s course and speed will change our collision risk. Our ability to handle ownship’s speed vector is our
ability to handle collision risk. In theory, ownship’s Speed VeCtor have some properties
1. The longer speed vector the risky ownship will be. Longer speed vector (higher speed) will have more
collision risk within same time interval. If ownship has shorter collision line (speed vector) ownship
will has less possibility to come across target vessel’s speed vector. In Figure 2-12, if ownship has 10
knots only, after 6 minutes there will be no collision for ownship position is 4 circles from current
position (not 5.64 circles with 14 knots speed which is 4 cables distance behind current collision
point). In another words, slower speed is safer speed.

2. If ownship collision line in 6 minutes length have no crossed point with other vessel there will be no
collision risk within this time interval (6 minutes). Then OOW should set the speed vector to 9
minutes length to see any cross point in collision line in future 9 minutes time. Same process could
apply to 15 minutes or 30 minutes speed vector setting to detect collision point if any. This is long-
range scanning skill to obtain early warning of collision risk and awareness. If we saw lots vessels
speed vector have cross point with ownship’s speed vector, we should study the possibility to avoid
whole vessels group by one course change like No.1 target in Figure 2-10 right drawing who have to
give way to four vessels NO.2, 3,4 and 5 targets and he avoided all by altering course to last ship’s
stern (No.4 ship stern). Call the master 1f you are not ready for this.

3. Speed vector detect collision has its limitation as speed vector time setting. The length of speed vector
1s decided by the time interval OOW had set. A collision happen after 6 minutes will not have
collision spot show in ownship’s three minutes speed vector. In last paragraph, we ask you to set
speed vector’s length longer to get early warning of collision. That 1s to detect one or two vessels
collision risk if passing vessels are less. If collision risk overloaded (too many collision points and
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confused) in set time interval we should consider to use extra RADAR and reduce Collison line
time setting to concentrate on close range collision target.

4. In Figure 2-12 1f speed vector setting 1s reduced to 3 minutes interval there will be no collision point
with any vessel. But ownship is safe only within this three minutes from now on (1514 to 1517
hours). After 6 minutes there will be a collision spot with starboard bow 30 degrees target. Ownship
will arrive this collision spot at the same time 1520 hours as target vessel. For first three minutes
ownship is safe. After 6 minutes at 1520 hours time, ownship 1s not safe and a collision 1s waiting
there.

5. From safe to danger, we need some awareness to understand what vessel we should worry about in
Figure 2-12. After three minutes UTC 1517 hours, all vessels are shown at Figure 2-13: ARPA screen
(1f all vessels remain on current course and speed). In this moment 1517 hours which vessel more
likely to have a collision after 4 minutes (or 3 minutes if we take account of ownship’s length into
account) 1s very clear. We don’t need to image where are these targets after three minutes (extra
workload). We can simply set speed vector length to 3 minutes to check collision risk as Figure 2-15
below. 3 minutes speed vector can give us a clearer picture of close range collision risk,

Navigation is an art of prediCtion. We need to have the ability to visualize what situation will be
after 3 minutes, 6 minutes, 9 or 12 minutes, ..... by speed vector time setting.
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2-24 Aware collision risk by changing ownship speed vector direction.

1. If ownship alter course to port side our speed vector will also sweep to portside. Our collision risk
will increase in port side. Ownship’s port side vessels originally have no collision risk, now the
chance to collide with ownship increased. Choose the direction has less vessel in close range is
very important. Remember the big red vessel in Figure 2-8 1s ownship’s actual problem in
altering course. In Figure 2-13 UTC 1517 hours, collision will happen after 2 minutes if ownship
alter course to port side which will collide target no. 12 on port bow. If ownship don’t alter
course to portside there will be no collision risk with No.12.

2. What ownship can do in this pocket? 5 vessels in all four directions. To parallel ownship speed
vector with other target’s speed vector is best choice to avoid collision no matter what speed
ownship or target vessel has. Two paralleled line will not have crossing point as the railway rails
have no intersection point. This 1s last hope in this case. Five short blast on whistle may help as
the range 1s only 3 cables away. The problem 1s we have to know what course this target 13
steering? 116 degrees, right? Where to find her course if we did not know yet? By using
ownship EBL to parallel with target vessel’s speed vector may be a good idea.

3. Ifno speed vector displayed on ARPA ownship, we will lost collision spot and collision risk
awareness.

In Figure 2-14, can we image the vision of UTC 1520 hours (6-minutes later) ARPA screen while ownship 1s
still at 1514 hours ARPA picture to get the collision awareness with 6 minutes speed vector. For junior OOW,
we can prepare ourselves in another more visionary way as Figure 2-14. These big vessels are copied from the
1dea of Figure 2-08 which represent 3 minutes restriction in each vessel turning characteristics.
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2-25 Aware big imaginary ownship with other vessel collision risk area on screen.

If you thought ownship 1s only a point in Radar or ARPA this 1s a simplified thinking. No pilot or captain will
think ownship is like that. In Figure 2-08 we had imaged ownship as a big red vessel with 1.5 times ship’s
length over all (LOA) to meet her maneuvering requirement to avoid the collision. In radar display we had
same worry of maneuvering requirement to avoid the collision. It is in this concern we will reserve 3 minutes
time to make the turn for collision avoidance. This 3-minutes time is the big red ship in Figure 2-14 which
we call it collision risk area shown as big vessel on screen. We have three big vessels here. For collision risk
area:

1. Three minutes time is needed in altering course to avoid collision or reserved for safety
allowance if steering /main engine/generator failure by ownship or target vessel which will cause
collision unwillingly.

2. It’s three minutes advance distance needed for stop engine. It is point of no turning back. Any
vessel inside this collision risk area may be collided by ownship if a junior OOW on watch.

3. Every vessel has its own collision risk area in the end of its speed vector NO matter what
course and speed she 1s steering.

4, Only two vessel’s collision risk area overlapped these two vessels have collision risk in
Figure 2-14 (red and green big ship). Can we visualize ownship collision risk with yellow big
vessel, safe or not?

5. These collision risk areas are in 3 minutes time. Using these 3-minutes distance as safe distance
ownship can keep safe distance to another target vessel.

In real sea, our mental ability to filter out irrelevant target like the one aft ownship’s starboard beam 1s very
valuable. This imaginary big ownship is not only useful in our junior OOW stage. It is also an important
concept when we become more familiar with collision avoidance.
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After we navigate through all these pictures back and forth, it 1s obvious that Figure 2-14 1s the final
awareness we need

e o verify collision risk by speed vectors intersection point

e o0 predict collision time by intersection position 1n speed vector.
But 3 minutes safety margin will be too small for a junior OOW. It 18 better that OOW can have the collision
awareness 1n 6, 9, 12 minutes before collision. We had 6 minutes setting speed vector at Figure 2-14. In
different speed vectors time setting, we need to check their last three minutes section by using imaginary
big ship as figure 2-14. We will discuss later when we are more familiar with these concepts. Right now, as
an junior OOW, you need to follow this motto” If we saw lots vessels’ speed vector have cross point with
ownship’s speed vector within 9 minutes, call the master if you are not sure of what to do. “
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2-03 Situational awareness of ARPA/ECDIS/AIS/VHF
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2-26 ARPA track, process, simultaneously display and continuously update.

When IMO set up the ARPA PERFORMANCE STANDARD, they worried about overload the computer
capacity. The ARPA should be able automatically to track, process, simultaneously display and
continuously update information on at least 20 targets, whether automatically or manually acquired.
The target number available to track on ARPA 1s increased to 40 targets by new generation of computer.
Actually, too many targets simultaneously display are useless in ARPA if we cannot handle these targets one
by one. In human capability, we only can handle one target at a time. Other targets acquired by ARPA
continuously updated is useless to us if they have no collision risk with ownship. We can set collision alarm
automatically if we had set Minimum CPA in ARPA. Every time OOW had seen collision alarm in ARPA he
has to decide “Is this the crucial target I have to take care now?”. If this target is not most dangerous target at
the time its needs to be left behind for later reference. These process of “to notice alarm, to identify which
target, to decide the priority of target” may go on and on in heavy traffic area. These processes are waste of
time and energy of OOW if he has no idea of visual awareness inside ARPA screen. In Figure 2-14 we have
three vessels with red speed vectors but only one is correct. In real sea, we should be able to pick up the
correct one (should have correct awareness of collision risk) even with usage of ARPA. More prudent OOW
will remember how many vessels in starboard side and how many in port side now even they seem
irrelevant. All these vessels at scene (around ownship) will need a new collision risk assessment when
ownship need to alter course.
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2-27 ECDIS
An Electronic Chart Display and Information System (ECDIS) 1s a geographic information system used for
nautical navigation that complies International Maritime Organization (IMO) regulations as an alternative to
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paper nautical charts. An ECDIS system displays the information from Electronic Navigational Charts (ENC)
or Digital Nautical Charts (DNC) and integrates information from ownship position, heading and speed
through water reference systems and optionally other navigational sensors. Other sensors could interface with
an ECDIS are radar, Navtex, Automatic Identification Systems (AIS), and depth sounders, gyro compass,
speed log, GPS. When IMO set up ECDIS PERFORMANCE STANDARD they had over confident about the
computer’s capacity. It has endless jobs to take care at same time by ECDIS, every water depth number on
Digital Nautical Charts (DNC) is a potential safety concern to ownship which have to calculate to verify its
safe distance from ownship. Official ECDIS screen may look like this in Figure 2-16. ECDIS is a very
complicated system to help modern navigator in using Digital Nautical Charts DNC, it should be used for
voyage planning only when OOW have many times and less workload at bridge (may be at port). Without 5
days of ECDIS training, ECDIS are more complicated than any other engineering computer which 1s like a
big black hole to OOW. The major problem with ECDIS is their scale. Its screen 1s not as wide as a paper
chart and 1ts data although complete are displayed in many layers which are very hard to show OOW in a
convenient way. Its setting 1s too complicate to other OOW who had not involved 1n its voyage planning. The
result 1s OOW on watch can see very limited data on ECDIS screen still he may have false faith with ECDIS.
OOW believed ECDIS can be checked and stop all navigational danger, actually it cannot. Unless captain 1s
cautious enough to set up necessary rules in ECDIS setting and commonly known by all OOW on board, each
OOW should double check the ECDIS setting in their watch hours. In early years ECDIS case are grounding
mvolved with wrong ship’s position system (GPS). Other cases are grounding with wrong setting of safety
depth of under keel clearance, etc.......
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2-28 SHIPBORNE AUTOMATIC IDENTIFICATION SYSTEM(AIS) .
ECDIS had been used for collision avoidance purpose 1s because its connection to AIS data. IMO
RESOLUTION MSC.74(69) 1998: recommended performance standard of AIS. The AIS should improve the
safety of navigation by assisting in a ship-to-ship mode for collision avoidance. AlS can

.1 providing information automatically and continuously to a competent authority and other ships,

without involvement of ship's personnel;

.2 receiving and processing information from other sources, including that from a competent

authority and from other ships;

.3 responding to high priority and safety related calls with a minimum of delay; and

.4 providing positional and manoeuvring information at a data rate adequate to facilitate accurate

tracking by a competent authority and other ships.
AIS 1s providing positional and manoeuvring information automatically from ship fitted operational AIS.
These positional and manoeuvring information are good for collision avoidance purpose. This is a great
improvement of collision avoidance by automatic electrical data interchange. Target vessel’s data will not lose
as their radar echo lost in close range.
The ultimate problem in AIS data as ARPA is the same. Human short term memory capacity is overloaded.
Even AIS i1s designed to handle 2000 reports per minutes, we only can remember 10 digitals from one target,
not all vessel’s data. Proper trained in visual lookout we can immediately know which vessel 1s more
dangerous. In this regard, I had made the request to add additional navigational side lights to indicate target
ship’s length, heading and rate of turn if any (see Annex 1 in last chapter). AIS has another problem 1s this
system did not have graphic presentation of its own. AIS data is shown on ECDIS and ARPA radar monitor
right now. If navigator depends on AIS for major source of collision avoidance there is nothing wrong if AIS
1s displayed independently. If radar echo 1s lost but AIS data remain OK there will be a warning signal make
OOW confused from time to time as we see in Figure 22 1946 hours in chapter 1 SANCHI’s case. Red AIS
COLLISION warning 1s shown in AIS data area but in ARPA screen no target with red speed vector are
displayed. AIS lookout is not the final solution in instrumental lookout.
OOW should make best use of AIS by understand following terms and its representation. Extract from IMO
Resolution A.1106(29) 2015 Guidelines for the onboard operational use of shipborne Automatic Identification
Systems (AIS)
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2-29 Graphical display of AIS

Where AIS information is used with a graphical display, the following target types may
be displayed:

Dangerous target: If an AlS target (activated or not) is calculated to pass preset CPA
and TCPA limits, it will be classified and displayed as a dangerous target and an alarm
will be given.

Lost target: If a signal of any AIS target at a distance of less than a preset value is not
received, a lost target symbol will appear at the latest position and an alarm will be
given.

Sleeping target: A sleeping target indicates only the presence of a vessel equipped with
AIS in a certain location. No additional information is presented until activated, thus
avoiding information overload.

Activated target: If the user wants to know more about a vessel's motion, the target
(sleeping) may be activated so that the display shows immediately:

e avector (speed and course over ground);
¢ the heading; and
e ROT indication (if available) to display actually initiated course changes.

Selected target: If the user wants detailed information on a target (activated or
sleeping), it may be selected. Then the data received, as well as the calculated CPA and
TCPA values, will be shown in an alpha-numeric window.

The special navigation status will also be indicated in the alpha numeric data field and
not together with the target directly.
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2-30 INHERENT LIMITATIONS OF AlS
The major problem is OOW had t0 aware of ho AIS transmitting vessel in collision avoidance.
e The OOW should always be aware that other ships, in particular leisure craft, fishing boats and
warships, and some coastal shore stations including VTS centres, might not be fitted with AIS.
e The OOW should always be aware that other ships fitted with AIS as a mandatory carriage
requirement might switch off AIS under certain circumstances by professional judgement of the
master.
e In other words, the information provided by AIS may not be a complete picture of the situation
around the ship.
e The users must be aware that transmission of erroneous information implies a risk to
other ships as well as their own.
e The users remain responsible for all information entered into the system and the
information added by the sensors.
e The accuracCy of AJS information received is only as good as the accuracy of the AIS
information transmitted.
e The OOW should be aware that poorly configured or Calibrated ship sensors (position,
speed and heading sensors) might lead to inCorreCt information being transmitted.
¢ Incorrect information about one ship displayed on the bridge of another could be dangerously
confusing.
e If ho sensor is installed or if the sensor (e.g. the gyro) fails to provide data, the AIS
automatically transmits the "nhot available” data value.
e However, the built-in integrity check cannot validate the contents of the data processed by the
AlS.
¢ It would not be prudent for the OOW to assume that the information received from other ships is
of a comparable quality and accuracy to that which might be available on its own ship.
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2-31 USE OF AIS IN COLLISION AVOIDANCE SITUATIONS

e The potential of AIS as an assistance for anti-collision device is recognized and AIS may be
recommended as such a device in due time.

e Nevertheless, AlS information may merely be used to assist in collision avoidance decision-
making. When using the AIS in the ship-to-ship mode for anti-collision purposes, the following
cautionary points should be borne in mind:

.1 AIS is an additional source of navigational information. It does not replace, but supports,
navigational systems such as radar target-tracking and VTS; and

.2 the use of AIS does not negate the responsibility of the OOW to comply at all times with the
Collision Regulations, particularly rule 7 when determining whether risk of collisions exists.

e The user should not rely on AlIS as the sole information system, but should make use of all safety-
relevant information available.

e The use of AIS on board ship is not intended to have any special impact on the composition of
the navigational watch, which should continue to be determined in accordance with the STCW
Convention.

e Once a ship has been detected, AlS can assist in tracking it as a target. By monitoring the
information broadcast by that target, its actions can also be monitored. Many of the problems
common to tracking targets by radar, namely clutter, target swap as ships pass close by and
target loss following a fast manoeuvre, do not affect AIS. AIS can also assist in the identification
of targets, by name or call sign and by ship type and navigational status.
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The reason we quoted so much guidance of AIS here is: Many of the problems common to tracking targets
by radar, do not affect AIS. It is inevitable OOW will rely on AIS data most in their watch to determine
collision risk. AIS 1s good at target tracking, movement, actions and identification. Almost everything OOW
need for decision making supply by AIS already. Only problem is for those target vessels did not send AIS
data ownship OOW may easily lose situational awareness of collision,

CAUTION: Not all ships carry AIS

The officer of the watch (OOW) should always be aware that other ships, in particular leisure craft,
fishing boats and warships, and some coastal shore stations including Vessel Traffic Service (VTS)
centres, might not be fitted with AIS.

The OOW should always be aware that AlS fitted on other ships as a mandatory carriage requirement
might, under certain circumstances, be switched off on the master's professional judgement.

Wrong usage of ARPA data may have new threat of collision risk which called ARPA assisted collision. In
these years, we also see AIS assisted collision by switching off AIS transmission especially for those coastal
vessels which need to switch on and off constantly during port time.
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2-32 USE OF AIS IN NAVIGATION

(Extract from MCA Guidance on the Safety of Navigation — Implementing SOLAS Chapter V)

1. AIS is designed to be able to provide additional information to existing Radar or ECDIS displays. Until the
optimum display modes have been fully evaluated and decided upon internationally, AIS will comprise ‘“stand
alone ” units without integration to other displays.

2. AIS will provide identification of targets together with the static and dynamic information listed in the IMO
Guidelines paragraph.12. Mariners should, however, use this information with caution noting the following
important points:

a.) Collision avoidance must be carried out in strict compliance with the COLREGSs. There is no provision
in the COLREGs for use of AIS information therefore decisions should be taken based primarily on visual
and / or radar information.

b.) The use of VHF to discuss actions to take between approaching ships is fraught with danger and still
discouraged. The MCA~ s view is that identification of a target by AIS does not remove the danger.
Decisions on collision avoidance should be made strictly according to the COLREGS.

c.) Not all ships will be fitted with AIS, particularly small craft and fishing boats. Other floating objects
which may give a radar echo will not be detected by AlS.

d.) AIS positions are derived from the target” s GNSS position. (GNSS = Global Navigation Satellite
System, usually GPS). This may not coincide exactly with the target.

e.) Faulty data input to AIS could lead to incorrect or misleading information being displayed on other
vessels. Mariners should remember that information derived from radar plots relies solely upon data
measured by the own-ship* s radar and provides an accurate measurement of the target” s relative
course and speed, which is the most important factor in deciding upon action to avoid collision.
Existing ships of less than 500 gt. which are not required to fit a gyro compass are unlikely to transmit
heading information.

f.) A future development of AIS is the ability to provide synthetic AIS targets and virtual navigation marks
enabling coastal authorities to provide an AIS symbol on the display in any position. Mariners should bear
in mind that this ability could lead to the appearance of “virtual ” AIS targets and therefore take
particular care when an AlS target is not complemented by a radar target. AlS will sometimes be able to
detect targets which are in a radar shadow area.
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2-33 VHF: Use of VHF as Collision Avoidance Aid is not recommended in MCA MGN 324

7. There have been a significant number of collisions where subsequent investigation has found that at
some stage before impact, one or both parties were using VHF radio in an attempt to avoid collision. The
use of VHF radio in these circumstances is not always helpful and may even prove to be
dangerous.

8. At night, in restricted visibility or when there are more than two vessels in the vicinity, the need
for positive identification is essential but this can rarely be guaranteed. Uncertainties can arise over
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the identification of vessels and the interpretation of messages received. Even where positive
identification has been achieved there is still the possibility of a misunderstanding due to language
difficulties however fluent the parties concerned might be in the language being used. An imprecise or
ambiguously expressed message could have serious consequences.

9. Valuable time can be wasted whilst mariners on vessels approaching each other try to make contact
on VHF radio instead of complying with the Collision Regulations. There is the further danger that even if
contact and identification is achieved and no difficulties over the language of communication or message
content arise, a course of action might still be chosen that does not comply with the Collision Regulations.
This may lead to the collision it was intended to prevent.

10. In 1995, the judge in a collision case said "It is very probable that the use of VHF radio for
conversation between these ships was a contributory cause of this collision, if only because it distracted
the officers on watch from paying careful attention to their radar. | must repeat, in the hope that it will
achieve some publicity, what | have said on previous occasions that any attempt to use VHF to agree the
manner of passing is fraught with the danger of misunderstanding. Marine Superintendents would be well
advised to prohibit such use of VHF radio and to instruct their officers to comply with the Collision
Regulations."

11. In a case published in 2002 one of two vessels, approaching each other in fog, used the VHF radio to
call for a red to red (port to port) passing. The call was acknowledged by the other vessel but
unfortunately, due to the command of English on the calling vessel, what the caller intended was a green
to green (starboard to starboard) passing. The actions were not effectively monitored by either of the
vessels and collision followed.

12. Again in a case published in 2006 one of two vessels, approaching one another to involve a close
guarter” s situation, agreed to a starboard to starboard passing arrangement with a person on board
another, unidentified ship, but not the approaching vessel. Furthermore, the passing agreement required
one of the vessels to make an alteration of course, contrary to the requirements of the applicable Rule in
the COLREGS. Had the vessel agreed to a passing arrangement requiring her to manoeuvre in
compliance with the COLREGS, the ships would have passed clear, despite the misidentification of ships
on the VHF radio. Unfortunately by the time both vessels realised that the ships had turned towards each
other the distance between them had further reduced to the extent that the last minute avoiding action
taken by both ships was unable to prevent a collision.

13. Although the practice of using VHF radio as a collision avoidance aid may be resorted to on occasion,
for example in pilotage waters, the risks described in this note should be clearly understood and the
Collision Regulations complied with.
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2-34 OpenCPN B ZR G U B 25
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2-34 Open Chart Plotter Navigator
OpenCPN (Open Chart Plotter Navigator) 1s a free software project to create a concise chart plotter and
navigation software, for use underway or as a planning tool. OpenCPN is developed by a team of active
sailors using real world conditions for program testing and refinement. OpenCPN uses GPS input data to
determine the ship's own position and data from an AIS receiver to plot the positions of ships in the vicinities.
This is not an official navigational equipment list in Safety Equipment certificate on board.
This display gives clearer picture of collision situation than ARPA. The problem in OpenCPN (Open Chart
Plotter Navigator) 1s it depends on AIS sole to provide collision risk (no radar input). Small vessel without
AIS data cannot shown on Figure 2-17. Compare with Figure 2-12: ARPA screen has 7 target echoes but
here in OpenCPN Figure 2-17 only 5 targets shown on screen. Two small targets had missing. This Figure 2-
17 1s more neatly graphical or alphabet layout in screen for necessary data than Figure 2-15 ARPA and
Figure 2-16 ECDIS.

52



&% 2-18 OpenCPN B2 B 1E [ fras s - 1514 B

2-35 45 & AlS FEEARZEO R
e FefMatam 7 ATA ALS MHRAHVERRE @ B2 BT AT ARAVEHILTT Rt - (EFT ALS L4 H HY
AFaTie ((EFERZERER) HUEES - E(EF] DLHBIME SSEHSR A E A ALK - £/ AIS ’rﬂ%
BhEREHY7E 7 - CESHRRA] - 1 AR E IR - EF ALS ZERRaVEEE B - SIS
EAHARIERE  [BF 2-17 OpenCPN HYEE F e LLE ARy AR =5 1] - At o] AFR L& Ry ALS E?F,%EAEE'
RE VBN « ARV B R DEE ZPRHINT=EH - EEEE 2-18 openCPN 1514 B85 -
HeF - EEAEMECLARERI S Z O EEEE - B 2-18 & —(EHANEmE - LR
EEME
1. & EHY ALS EAERREBHINUEIERE - (ALS BHPRE FEEE RS
2.6 srsEMERE & (T 6 Sl r R m &= )
3. MELZ A ALS (598 B iEmVAL e Eiest - (SR ALS BEsE
B 2-18 - BAFEAVEE - FRIERHY EAE - B M TEENESTEN T - &R
HI SRR - MfIRYES )] - FEZ AR MAIRTE SR T E BB E T - BB RREE C
HIFEK -

B 2-19 B EEE -/ 3 /v ERD - B b OB EEEEIEUR
2-35 An ideal presentation together with AIS signal,
We had discussed all AIS concerns here. It is because AIS had replaced the ARPA (which based on radar
echo) usage in collision avoidance in nowadays. This tendency could be seen in the IMO resolution above:
The potential of AIS as an assistance for anti-collision device is recognized and AIS may be
recommended as such a device in due time.
Figure 2-17: OpenCPN screen is a more idea picture for collision avoidance provided synthetic AlS targets
with virtual navigation marks. The lost target can be found in Radar detection picture overlapped on Figure
2-18: OpenCPN screen, UTC 1514 hours with two unidentified radar echo warning circles (virtual
navigation marks). Figure 2-18 is an ideal presentation which can provide for OOW:
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1. synthetic AIS targets with virtual navigation marks(AlIS collision and electric chart
information).
2. 6 minutes speed vector (6 minutes prediction of collision risk)
3. Two targets have no AIS signal in red warning circles (virtual collision warning mark)
Figure 2-18 1s an 1dea of author. For open source software aimed to be uses underway or as a planning tool
developed by a team of active sailors, their efforts should be respected and honored by our industrial and
authorities.
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2-36 Make full use of Radar echo’s trail,
The trails of target are useful in showing target vessel’s past tracks or relative movement. Echo trails are
monotone or gradual shading afterglow of target echoes that represent their movements relative to own ship
(Relative motion) or true movements over ground depending on ownship RADAR settings. True motion trail
presents target vessel Speed and Course Over Ground (SOG and COG). Relative trail presents target vessel’s
relative movements toward ownship depending on their relative course and relative speed. If two vessels are
in collision course compass bearing of an approaching vessel does not appreciably change. The relative
motion trail of collision target will steady in one compass bearing which will make 1t trail appears as pointing
toward ownship as Figure 2-19 marked with “collision target”. This target’s trail are her past three minutes’
echo position on screen like the tail of comet or a RACON can emphasize where it is by its directional
discrimination. Since all target’s trails are displayed in same time interval, the length of their trail can also
give us a rough idea of target’s speed and direction of her relative or true movement (like speed vector).
The trails are something hands free function like AIS data displayed. Once OOW had set the time interval of
trails ARPA will work faithfully. No need to waste ARPA capacity of computing. No extra manpower needs
to acquire target. Even target echo lost from time to time there still have some trails left shown on ARPA
screen. Nothing wasted, old faithful. Its true value is what we saw in Figure 2-19. Although the targets are
many on ARPA screen which one has collision concern is obvious by its relative motion trail
presentation. Trail of target especially in relative motion mode 1s priceless which can give OOW a quick
collision warning when he has no time to acquire and identified collision target in the rush hours at bridge. It
1s inevitable that you have countless targets on your radar screen. The value of trail is helping OOW
identify dangerous target at one look in numberless targets as Figure 2-19. OOW can pick up the
dangerous target bearing for immediate avoidance actions if OOW pointing center originated EBL at trail of
target. Besides its collision risk, target vessel’s trail is especially useful to monitor other vessel’s course
change in later stage of collision avoidance.
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2-37 Ship switch off AIS had caused collision case,
Using AIS data and its presentation had become major collision avoidance means on board due to it
automatically display feature. Extracted from MAIB investigation report 28-2015,
“The third officer monitored the starboard radar display, which he switched between the 3 nm and 6
nm range scales. It was onboard practice to use ALS data on the radar displays for collision avoidance
rather than ARPA.” One vessel used AIS for collision avoidance in this case.
Another vessel used ARPA only, AIS switched off. “ARPA was used for collision avoidance. The
vessel s ALS was switched off. “
These two vessels have collision later just as IMO and MCA had worried about. One ship depends on AIS
collision avoidance, another depends on ARPA collision avoidance and switch off AIS (switch off AIS 1s not
allowed by SOLAS: Ships fitted with AIS are required to maintain AIS in operation at all times). The IMO
Resolution A.917 (22), which provides guidance: INHERENT LIMITATIONS OF AIS

32. The OOW should always be aware that other ships fitted with AIS as a mandatory
carriage requirement might switch off AIS under certain circumstances by
professional judgement of the master.

Many collision cases happened due to AIS been switched off especially with warship. These are captain’s
decision but not professional as they said.

B A o BRI - R S A PRI R A - IR R e R 0 H
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2-04 COLREG Part A- 8HI] (Rules 1-3)
COLREG Rule 1 & _E{R&3EK: AL A S o) 1

COLREGS - International Regulations for Preventing Collisions at Sea 1972
2-04 COLREG Part A- General (Rules 1-3)

COLREG Rule 1 paramount clause: High seas and overriding authorities
Rule 1 Application:

(a). These Rules shall apply to all vessels upon the high seas and in all waters connected therewith

navigable by seagoing vessels.
- WRARBAE M E BTSSR EE AT - FrA R RESTAE A HY7KIE -
- If you service on oceangoing vessel these rules shall apply to all waters your vessel may enter.

(b). Nothing in these Rules shall interfere with the operation of special rules made by an appropriate
authority for roadsteads, harbours, rivers, lakes or inland waterways connected with the high seas
and navigable by seagoing vessels.

- TEEEHIEAFIRARR] - M E TSN AKIKA - K B LR P AR A S = YR -
But special rules made by an appropriate authority has overriding power over COLREG within his
waters.

(c). Nothing in these Rules shall interfere with the operation of any special rules made by the
Government of any State with respect to additional station or signal lights, shapes or whistle
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signals for ships of war and vessels proceeding under convoy, or with respect to additional station
or signal lights or shapes for fishing vessels engaged in fishing as a fleet.
- MHES T AN & - B ECR RN TV E BUEAALER - FEEZE A UEEEHAREN
BB ESTE » SEARBIEESE -
- ships of war and vessels proceeding under convoy and fishing vessels in a fleet may have different
station or signal lights, shapes or whistle signals as ordinary vessels.

(e). Whenever the Government concerned shall have determined that a vessel of special construction or
purpose cannot comply fully with the provisions of any of these Rules with respect to the number,
position, range or arc of visibility of lights or shapes, as well as to the disposition and
characteristics of sound-signalling appliances, such vessel shall comply with such other provisions
in regard to the number, position, range or arc of visibility of lights or shapes, as well as to the
disposition and characteristics of sound-signalling appliances, as her Government shall have
determined to be the closest possible compliance with these Rules in respect of that vessel.

- FRR RS ISR B OVAIRGE BN SRESTAEAVELE » (1E > s RIEEE - o] RORAUSIE > DU
MM FEFRAECE DU S - o] DU AR E] o ([EE AR EBURRE ©

- Vessels of special construction or purpose with respect to their number, position, range or arc of
visibility of lights or shapes, as well as to the disposition and characteristics of sound-signalling
appliances may have different rules as COLREG determined by their Government.

COLREG Rule 2 : Nothing in these rules shall exonerate any vessel, or the owner, master or

crew. A departure from these Rules necessary to avoid immediate danger.

COLREG FHHI 2 + AFRANEATHE NREER R LIREE - AR > ARREMEE - K T aERI7 ]

FERER o T RE M EE S R AL -

Rule 2 Responsibility:

(a). Nothing in these Rules shall exonerate any vessel, or the owner, master or crew thereof, from the
consequences of any neglect to comply with these Rules or of the neglect of any precaution which
may be required by the ordinary practice of seamen, or by the special circumstances of the case.

- any neglect to comply with these Rules or any precaution which may be required by the ordinary
practice of seamen, or by the special circumstances of the case 1s your fault and COLREG cannot be
used as excuses to get away (exonerate) your obligations.

- (AR ER R BT AT RIS T B B R EHAE RS » SO 5 N E R E R
T o IEELE R IRAYEE o M HARREER RIS sE PR ER RARIVZRTS -

- ordinary practice of seamen: if every ship did the same thing then ownship should follow. This is
an awareness seaman must have beside their education. It is a habit, a custom, a culture or an
unspoken rule complied by everybody in nearby area. When others vessel did not have a collision and
you had one, it 1s your fault. We should learn from local wisdom, street wise. The reason why they
did this ordinary practice of seamen may be discussed with local pilot or agency to understand.

- AR WIS RAEED S - FIREZE ST - B —EEE » B T thMpr=ay
B 2N - B —tEEE  —EEG - LB ENTTES A - #eE
SFRVVERAAN o = HAMANE G H AN - (H R IR AN - E2IRHVHE - TRMEZAE
MRV EREY o AT SRR ? B E R E AR > M0 DURE 5|
K ANEAETT R

(b). In construing and complying with these Rules due regard shall be had to all dangers of navigation
and collision and to any special circumstances, including the limitations of the vessels involved,
which may make a departure from these Rules necessary to avoid immediate danger.
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- limitations of the vessels involved and all dangers of navigation and collision: Ownship may go
aground due to stability 1s no good, collision with third vessel in close by, turning circle too big,
stopping distance too long, Main Engine broken down very often, generators black out in critical time,
steering gear failure in cold weather or close to navigational hazards, shallow waters, other vessel,
etc....... In special circumstances if you make a departure from COLREG to avoid immediate
danger is acceptable, Ownship’s safety 1s above COLREG. Don’t sacrifice ownship’s safety.

COLREG Rule 3 General definitions
Rule 3
General definitions (omit)

2-05 COLREG Part B- Steering and Sailing (Rules 4-19)

COLREG Part B- Steering and Sailing (Rules 4-19)

COLREG Section 1 - Conduct of vessels in any condition of visibility (Rules 4-10)
COLREG Rule 4 Section 1 apply in any condition of visibility

Part B- Steering and Sailing (Rules 4-19)
Section 1 - Conduct of vessels in any condition of visibility (Rules 4-10)

Rule 4 Application
. Rules in this section apply in any condition of visibility.

COLREG Rule 5 Look-out
Rule 5 Look-out:

. Every vessel shall at all times maintain a proper look-out by sight and hearing as well as by all
available means appropriate in the prevailing circumstances and conditions so as to make a full
appraisal of the situation and of the risk of collision.

- FTA TR J37% ¢ VHF,ARPA,AIS,ECDIS,GPS - #h27EEbs A T A » siGRMIEE]
MCA HY$5EE » ARPA BIfEEM 0 B R A —E0 ) - AR E(ERED A (E R
) EREECE AR - Gl R A ORI AR ARV B 2R S - g i hnZE (I Ry B ok
EEp -

- all available means.: VHF, ARPA, AIS, ECDIS, GPS is at your own risk to use as we see at MCA
Guidance, but ARPA is now deemed as part of RADAR if OOW did not have acquired target by
ARPA usually deem as not complied with proper radar lookout in COLREG which will increase

liability ratio in collision verdict.

- RIFEE B HREE AL (FRENRE > WA —RERAEEREA A - R AR
FREEERR S - VHFIIRE Sl R e i DN —E00y » B ARINEZE » gl ke Bt
ATATEBIRENTEE o [ R RS2 aE REEAVRRS] - Mg RS H A R R P
B - AFIRE AV EEE - NamEr i - P BRER 0 K% EHRA > WMEE
AT EERE - AR TR - SR MM EREIRETE - AR g A E T
B RemlRA 2/ DIRHIFIE BT T - IR SR TT -

- maintain a proper look-out by sight and hearing: Lookout by hearing is good at only one or two
nautical mile due to sound wave propagation distance limitation. VHF watch may deem as part of
lookout by hearing to keep awareness of nearby vessel movement in the court. Lookout by sight is
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limited by visibility which may be hampered by fog or any other reasons. Any collision happened in
whatever reason (regardless the storm, fog, rough sea, GPS don’t work, RADAR breakdown, ownship
engine failure or other ship steering gear failure) the court will say you did not have proper lookout no
matter how many limitations or restrictions you may have at that time.

COLREG Rule 6 Safe Speed
Rule 6 Safe speed

Every vessel shall at all times proceed at a safe speed so that she can take proper and effective action to
avoid collision and be stopped within a distance appropriate to the prevailing circumstances and
conditions.

- GRRE TP REN - WEER N EREARE - (FE L WRMERS - thifs®
AE G RELEHIHEE TN - )

- Safe speed almost invariant means slower speed.

- LG LU TR - FAE AR ] AR S EAVEEEE N CAMERAERE REERY—FiE
HE) (= hAnE  ERERREABEANTE - gl hE LT -

- safe speed ...... to avoid collision: only when ownship can stop within a reasonable distance (which
1s half the distance of current visibility distance) to avoid collision ownship will deem as in safe
speed.

In determining a safe speed the following factors shall be among those taken into account:
(a). By all vessels:
(i). the state of visibility;

- TR LIRS R AN RE S E AT AR R — P HYRERE A2 LAY ERE - 205RAE
[S—E » AL 2R - [EZ 0] DIE P ERVIEREEAE (R AT - 205AE
ERE (MTRFE) » BARET RLZERE -
- In ancient time, safe speed is the speed ownship can be stopped within half the distance of
current visibility. If visibility is one Nautical Mile, ownship speed can reduced to zero within
half Nautical Mile is our safe speed in that visibility. When visibility is zero (dense fog) no
speed 1s safe speed.
(i1). the traffic density including concentrations of fishing vessels or any other vessels;
RIBS 2 1S SR A AL SRR AR
- RSB RE > R DR o B AL R B A AL B2 AV R -
-The need to slow down to avoid collision with fishing vessels in group or any other vessels,
- A ERTHERENER Y - BERERMIERZERE -
-the speed ownship can avoid collision in current traffic density.
(iii). the manoeuvrability of the vessel with special reference to stopping distance and turning
ability in the prevailing conditions;
- AREREL VIR - (B 2SI R -
- those characteristics of ownship have to consider when take safe speed (avoidance actions).

(iv). at night the presence of background light such as from shore lights or from back scatter of
her own lights;

PRI 22 S » BB e ARG FE SR - B op 5858 Frs (R RVE B30 - ATE]
PR -
- determining a safe speed: the speed which our eye can adapt to darkness and avoid night
illusions caused by confusion and distractions as chapter 1 discussed.

(v). the state of wind, sea and current, and the proximity of navigational hazards;

- RELEEEER R AU (B R ) BURE -
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- determining a safe speed to avoid unwilling or unprepared collision caused by Force
Majeure (wind, sea and current).
(vi). the draught in relation to the available depth of water.
- AR 2z K BRI P 7 R ek ) - B NIRRT A [E > B REAY R A B =T
PEAVRL (A
- Ownship have to go slow speed or alter course in deep water track which may different from
small vessels’ route and confused them with strange collision risk.
(b). Additionally, by vessels with operational radar:
(i). the characteristics, efficiency and limitations of the radar equipment;
TEM A E B 2RV 2 IRAREH B 2 R -
- You cannot use your radar malfunctions as excuse 1n collision case caused by excess speed.
(ii). any constraints imposed by the radar range scale in use;
- R RE R ZERVERRIRERE AR 2 - B 2R e -
- You cannot use your radar detection range 1s not enough as an excuse of over speed.
(iii). the effect on radar detection of the sea state, weather and other sources of interference;
- IRABERIE ZHIERM - ZIRNYEE R BEEAN A T HEHE B S Ry 2R B A -
- You cannot use radar detection of target impaired by sea state, weather and other sources of
interference as an excuse in collision case caused by over speed.
(iv). the possibility that small vessels, ice and other floating objects may not be detected by radar
at an adequate range;
- NG EE » KL IBCE B P A A G FHOHIE]  FEARA s o B Geis Lo A B )
#EkE - RIERZBEE -
- small vessels, ice and other floating objects may not be detected by radar is your fault.
To avoid these dangers, you should reduce speed to a safe speed.
(v). the number, location and movement of vessels detected by radar;
- MR EEEEHE RS  (REEMEE M FIE = - RIEZBGE -
- 1f too many vessels inside Radar screen which you cannot make sure of their movements you
should reduce to a safe speed.
(vi). the more exact assessment of the visibility that may be possible when radar is used to
determine the range of vessels or other objects in the vicinity.
SNRARAHIEIRATHYRE 7R - N EE HIRAERE REERY— PR AT AR - fREEA
e
- If you don’t know visibility now you cannot stop your vessel within half distance of
visibility. Then, you are not in a safe speed.

COLREG Rule 7 Risk of collision
Rule 7 Risk of collision
(a). Every vessel shall use all available means appropriate to the prevailing circumstances and
conditions to determine if risk of collision exists. If there is any doubt such risk shall be deemed to exist.
-FA B YT o B A 2 B VHF, ALS, GPS &1 5E %% - HEEEEE -
- all available means- Visual, RADAR, ARPA, VHF, AIS, ECDIS, GPS is at your own risk to use.
-HIREI T H T (2L BRI ERA 727 FAESEE - PRI a8 r it 7
HFEIRINTTE) + LLE AT ZL T -
- If there is any doubt- Target bearing change is not obvious or insufficient data available in this.
-such risk shall be deemed to exist- it is better to take action than just waits.
(b). Proper use shall be made of radar equipment if fitted and operational, including long-range
scanning to obtain early warning of risk of collision and radar plotting or equivalent systematic
observation of detected objects.
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- Proper use shall be made of radar equipment if fitted and operational- If ownship has good
radar we shall use Radar to detect collision risk.
- R 1 LA JE TP I T - (E/ B ZE TV - Bl e 13 PR -
AR ZR -
- long-range scanning to obtain early warning of risk of collision- obtain early warning of
collision risk by radar or ARPA long range scanning setting 1s a requirement in COLREG
- REGEE A EIHT HEE > WA E 24071LED » AR R BRI T AR - #ECRIEY
H I EZ W5 24 {EBUH] - - long range scanning can find target but is not Systematic observation
of detected objects. If long range scanning had found objects, systematic observation of detected
objects shall be done.
B/ D —BR e R 0 MERZ AT > S RIRERA BN - E3EE > MRV T DAZE 1R IREH
fiti
- At least one radar equipment should be operational, otherwise you are not Seaworth today.
(c). Assumptions shall not be made on the basis of scanty information, especially scanty radar
information.

- H BRI AEOIE) » AJFELERER » BRI SRERT R » B H BEIOIE e /TR Ak o]
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ERIEEHTIHE » A E AR

- Target radar echo may lose in sea/rain clutter or target swap in close range or may not detectable in
long range. These are scanty RADAR information which will be your fault to make assumptions on
these bases.

-BIERVENA > FTREAE B TR AV o MR IERE - BORAERAUATIRHE: - S E e
HY BRI - R R AR ES VAR RO - 28 THE - (FEteif e - EEMEIEHE
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-Target movement may not correct by first few scanning of antenna or interrupted in receiving due to
interferences experienced by ownship’s radar. In this moment, OOW are helpless by radar/ARPA
lookout.

- EUHI/EE 2 /BTy ATS/VHFZE BRI BB FE USSR RN E R - & (AR E (5 R A S Y 2l
ARl H IR -

- Visual / Radar / ARPA / AIS / VHF data detected or received or exchanged should positive identify

by OOW with due diligent.
-HrZ AWIEWER A TTEE - SEmi(n] > (EREMIER - AR IEMEEE ERE T
fF -

- 100 percent correctness 1s impossible. Anyway, it’s OOW job to do 1t with due diligent.
(d). In determining if risk of collision exists the following considerations shall be among those taken into
account:
(1). such risk shall be deemed to exist if the compass bearing of an approaching vessel does not
appreciably change;
- FELE T HYIREEE L AR B EAEAYAL Y - RSTBUARGRYIEREACR ERY < FE[El
T 2-05 FeffTxE/ NURLEAE /R - AR E) 6 FERYITL - fEFERAVERESN - 2
L EEERE 30 RAYIMET S - (IFE 300 A REYAR[ @ BEA —EX
o
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- compass bearing appreciably change. depends on target vessel’s type, size and distance to
ownship. In Figure 2-05, we learned Portside vessel moving 6 degrees to portside in half
nautical mile distance away is safe for small vessel size in 30 meters.
- /INBTE I BRHIEERE - JTAICNE 6 5 0 (TEIERERYTT A > e EEE AR
PR 2 97 SRV imimEng - i35 926 5K *sin(6) = 97 K -
- For small target at distance of half nautical mile away (926 meters), the bearing change of 6
degrees in correct direction (away from ownship’s bow) can create 97 meters safe passing
distance. 926 m x Sin ( 6”) = 97 meters.
-FE323 A REEHTRZING » VO BRHYEERES - JTr ELSIE - mBayrEREE 2 18528
R X 4 X SINO) ZEJR645.0 8 R - BELRE T AN IR » Wt BT
HF o ARV L2 IEEE -
- For big vessel in 323 meters length over all LOA at distance of 4 nm, the bearing change of
5 degrees, the passing distance is 1852 m x 4 x Sin (60) = 645.6 meters, This is about two
times length over all LOA of 323 meters vessel needed for safe passing.

(i1). such risk may sometimes exist even when an appreciable bearing change is evident,

particularly when approaching a very large vessel or a tow or when approaching a vessel at
close range.

- BIETSURRREEE - BolsEhliER R INARTE

such risk may sometimes exist even when an appreciable bearing change

2-06 =% /= H =AY /KI5
2-38 400 >REHIRMGRELE 4 B HAERY /KL i 3.095 &
- 400 KEAIALEE » 1F 4 JEHAVEEEESS - AT /K AR 1852 AR X 4 78 X Sin (6)=
400 AR, 6 ZERY 0.395 FE -
- B ERMEIGEEAEESE - BF 400 AR -BARE > MHY/KFEIR A 3.095 &
TR EATIESE - YK A 6.2 5 -
£ 1 EHEIEESE - /KPR AR 12.47 5
TE I RAEHEE 25.59 & >
TE 14 T RRH i Z 59.76 F& -
ESFEE 2-09 2R /KA AR
-iE5E 400 ARMYE > EARIEIREEE /KA -
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2-06 Target vessel’s Horizontal Bearing consideration
2-38 Vessel of 400 meters long at 4 nm distance horizontal bearing is 3.095 degrees.
- For vessel of 400 meters length over all at 4 nautical mile distance the horizontal bearing he
has
1852 m x 4 nm x Sin ( 8°) = 400 meters. horizon angle & =3.095 degrees:
- this 1s what we see a 400 meters vessel in 4 nautical miles distance away, his profile takes
about 3.095 degree of horizon angle.
- For vessel of 400 meters long at 2 nautical mile distance her horizon angle taken is
1852 m x 2 nm x Sin ( 8°) = 400 meters. €= 6.20 degrees (2 nautical mile)
1852 m x 1 nm x Sin ( 8°) = 400 meters. ©=12.47 degrees ( 1 nautical mile)
1852 m x Y2 nm x Sin ( 8°) = 400 meters. @=25.59 degrees ( 1/2 nautical mile)
1852 m x 1/4 nm x Sin ( 8°) = 400 meters. ©=59.76 degrees ( 1/4 nautical mile)
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Please refer to Figure 2-09 horizontal angle augment of approaching vessel
This 1s the horizontal angle of a 400 meters long vessel take in close distance.
If the vessel 1s in one nautical mile distance away and continue to approach to half nautical mile her
horizontal angle will increase from 12.47 degrees to 25.59 degrees.

s (EARS » EIEFERRR o (A7 A (L 10 » BRRERLRy Bl R R - 1N
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For a big vessel, even her bearing had changed 10 degrees in half nautical mile distance it is not enough
for collision avoidance purpose because her bearing change is due to blossom effect not her relative
bearing change. This is also true that ownship alter course will be ineffective to avoid the collision if we
cannot overcome the blossom effect. If Target vessel 1s 4 NM away, ownship can alter course 5 degrees to
avoid because horizon angle @ =3.095 degrees. If target vessel 1s 1 NM distance away ownship have to alter
course 15 degrees more to avoid collision because horizon angle 8 =12.47 degrees.

COLREG Rule 8 Action to avoid collision
Rule 8 Action to avoid collision
(a). Any action to avoid collision shall be taken in accordance with the Rules of this Part and shall, if
the circumstances of the case admit, be positive, made in ample time and with due regard to the
observance of good seamanship.
-HIREFIGIEF A - MmN E > 3 B A ACRRER - - - - S At Bl o SN2 2 2
- if the circumstances of the case admit- No other vessels around and no draft limitation... No
other safety concerns of collision or grounding.

- BEEAIEATT TE)EZ T R T RN AT S R R T S — 3y B =
BV E (AR ATL1-19fR) - AR TE) » B ECRERZR F] e LIS H AR T
fir » Bt SEARFERRAE

- action to avoid collision shall be positive.: positive complied with Section Il and I1] in this part
(COLREG rule 11-19) which means big enough to change target’s relative bearing (or overcome
blossom effect).

- [F 2B i HYRFETE T < T8 e LACCE B SRRV AR i - S E B 2 FiihyT - RF- - il
TEAERREERE 2 7 RHE EHAR » B R IREIRIRL E ke » R AT 13 .37 #5ER
HUfTE) » (4/18 Knots X 60 min = 13.3 min.)

-made in ample time: early enough to change target’s relative bearing or overcome its horizontal
bearing change due to distance. Long before collision time. For example, 4 mile distance away to
avoid collision for an vessel of relative speed 18 knots need 13.3 minutes before collision. (4/18
Knots X 60 min = 13.3 min.)

- BT RAGE  FERIMAREYED A (At 3P R BZOKAE) » AN ESREGEPIEYTT
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- observance of good seamanship: take precaution in prediction of another vessel’s action (she may
need to use deep water route) and respect ownship’s limitation including maneuvering characteristics
and navigational hazards nearby which may need ownship or target vessel to deviate from COLREG.
(b). Any alteration of course and/or speed to avoid collision shall, if the circumstances of the case
admit, be large enough to be readily apparent to another vessel observing visually or by radar; a
succession of small alterations of course and/or speed should be avoided.

- W2 A AR E - MR E AT AR (EAERE - FEYILERY S » B2 e
Ko AR A EKEA A - AIrRIA] RAYeRE - SERMEEGEA R - AN sk
SEACAI R > TEREEEEAIEE 5 o AR BHE
- alteration of course be large enough. Visually saw ownship two masthead lights change alignment
at night or target vessel’s aspect or horizon angle changed at daytime readily apparent to another
vessel. Relative bearing or horizontal angle change at long range is not obvious.

- BCEFIAAN R 2 AR S [ SR B R AV ERT - A T EIBHEE 7] -
- or saw radar target speed vector or trail had readily apparent changed direction.

- BTS2 b Rl ARG - BRI EA S > B2/ HRE - BHRA
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- alteration of speed be large enough. /n Visual, target Vessel saw ownship masthead lights at night
or ownship’s side profile at daytime had not change direction/shape in the beginning but relative
bearing of ownship had increased quickly, or saw ownship radar speed vector shorten quickly.

2-39 AREAHE T 8 LIERZ RN ERFRUE
- BERTZETE S AR DT AR o FERZ KN ERRE (FKAE Ak g 2 7() 208
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2-39 Ownship relative bearing change should be larger than blossom effect.
- readily apparent to another vessel: ownship relative bearing change should be larger than blossom
effect (horizontal bearing augment): For avoiding collision in 2 nautical mile distance away,
ownship alter course need at least 10 degrees more. (1852 m x 2 nm x Sin ( 8°) = 400 meters. 6=
6.20 degrees (2 nautical mile))

- BER IR AT - AT R REERYEERES D - ARSHIRHE D7 (e - B sREE - B R
E’\ 3 F“ %HJ —{EFIF > 400 SREAVREERVKEHEE » (ETURIEE] 2 JRRAVEHE » 7K
- For readlly apparent to another vessel in 2 nautical mile distance away, ownship relative bearing
change to other vessel should bigger than horizontal bearing augment 3 degrees (see above example
of 400 meters long vessel horizontal angle augment from 4 nm to 2 nm),

- JHLEER NP P S ] BIORGER o EERZ R
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TR ARV LI 4 JEE] 2 /I ZE 6-3=3 % >
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- a succession of small alterations of course and/or speed should be avoided”:
Found target in 4 nautical mile distance away, OOW marked her relative bearing and
When target in 2 nautical mile distance away, ownship change 3 degrees course,
When target in 1 nautical mile distance away, ownship change 6 degrees course more,
When target in 1/2 nautical mile distance away, ownship change 13 degrees course more.
These courses changes increased from 3 degrees + 6 degrees + 13 degrees ARE NOT ENOUGH.
Let’s compare with of 400 meters long vessel horizontal angle augment in rule 7°s example.
1852 m x 4 nm x Sin ( 8° = 400 meters. ®=3.095 degrees
1852 m x 2 nm x Sin ( 8°) = 400 meters. €= 6.20 degrees,
1852 m x 1 nm x Sin ( 8%) = 400 meters. ©=12.47 degrees
1852 m x ¥ nm x Sin ( 8”) = 400 meters. ©@=25.59 degrees,
from these horizontal angle augment, we can derive the relative bearing change are
horizontal bearing change from 4 nm to 2 nm, 6 -3 = 3 degrees
horizontal bearing change from 2 nm to 1 nm, 12-6 = 6 degrees
horizontal bearing change from 1 nm to 1/2 nm, 26-13 = 13 degrees
Ownship may change course three times, 3+6+13= 22 degrees, but collision still happen. So,
It is better to alter course 22 degrees once for all when target is in 2 nautical mile distance away, not
when it is at /2 nm distance away.
(c). If there is sufficient sea-room, alteration of course alone may be the most effective action to avoid a

close-quarters situation provided that it is made in good time, is substantial and does not result in
another close-quarters situation.

- BB TR AR TE) - EE =S i 20 DL BT RYEeE o B b
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- alteration of course alone may be the most effective action: Usually involve with at least 20
degrees course change as last paragraph discussed. Ownship two masthead lights and side light
readily apparent change its disposition at night or ownship’s side profile readily will have
apparent change shape at daytime immediately to target vessel’s eye. So, target vessel won’t take
any action against ownship intention,

- JEFGHEEE - AR T ORI AR o N o BES K 2020 FHY S A1 5%
HHREETDCENER A - (B EH MR SRS E 22T 22 M RRAL AT 2 (Al SR
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- sufficient sea-room: ownship won’t go aground after large alteration of course. Just today May 11
2020, Local reports confirm there was no collision, but that the accident occurred as both vessels
attempted to avoid a tug boat. Both vessels were travelling eastbound in the narrow Singapore straits
when the grounding occurred.

TR ¢ RS EEERE D R 2R - (H R RHE G 2 A iR -

- close-quarters situation: two vessels distance decreased to less than 2 nm but collision risk
unchanged.
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- made in good time. alteration of course earlier before distance reduced to 4 nm away.
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- alteration of course is substantlal. 2 nautical mile distance target need at least 10 degrees course
change to avoid collision (you will know it in Senior OOW chapter).

- P EG RGN R A SR A o R S PR B A A L AL
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- does not result in another close-quarters situation: ownship alter course to avoid one target’s
collision won’t create new close-quarters situation with another vessel nearby. Ownship’s avoidance
actions must be effective for all targets at sea as Figure 2-10.

(d). Action taken to avoid collision with another vessel shall be such as to result in passing at a safe
distance. The effectiveness of the action shall be carefully checked until the other vessel is finally past
and clear.

- Uit ESAEIEZ AR 2 SN il o EFEMRIEZ AT E 2 /b
L o
- passing at a safe distance. Junior OOW should pass other vessel’s stern at a safe distance, senior
OOW should pass collision spot at a safe distance.
- TTEIHTE R - JEZ (e« EEARIEZ IR ARG » S T AN e LT T
iz o« BEFEANEIEZ R AR EE T 0L » FHE R AR ARSE T (1158 -
- effectiveness of the action shall be carefully checked. Junior OOW should see other vessel’s stern
at port bow direction continuously, senior OOW should see other vessel’s stern relative bearing
change 1S continuous.
- BRIZAFAIER B EREIEZ R CRAAL R S e AT TT A > B EASRE [ 2 SR o
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- finally, past and clear: Junior OOW see other vessel’s stern at port bow direction continuously
until ownship had course again and senior OOW should see other vessel’s stern relative bearing had
moved to port bow finally.

(e). If necessary to avoid collision or allow more time to assess the situation, a vessel shall slacken her
speed or take all way off by stopping or reversing her means of propulsion.
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1. shall slacken her speed: reduce her speed.

2. take all way off by stopping: stop engine to let ownship ground speed reduce to zero.

3. Or reversing her means of propulsion: reverse main shaft of fixed pitch propeller in
conventional vessel, or reverse the pitch direction of propeller in CPP vessels, or reverse
propeller expel direction in AZIPOD vessel. (AZIPOD (Azimuth Podded Drive)
Propulsion system)

2-40 Three stages of ownship speed reduction: slow down, stop at sea and go backward.
(®)(i). A vessel which, by any of these Rules, is required not to impede the passage or safe passage of
another vessel shall, when required by the circumstances of the case, take early action to allow

sufficient sea-room for the safe passage of the other vessel.
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- Avessel: A vessel of less than 20 metres in length or a sailing vessel or engaged in fishing in rule 9

or rule 10 shall

- not to impede the passage or safe passage of another vessel: give way to another vessel which

can safely navigate only within a narrow channel or fairway (rule 9) or following a traffic lane (rule

10) from any direction to approach these vessels are safe for both vessels to do so.

- when required by the circumstances of the case: circumstances required: like danger to ownship

or target vessel like grounding or collision with third vessel or main engine broken down, generators

don’t work, steering gear failure or close to navigational hazards, shallow waters, other vessel alter

COUISE. ..... A vessel(in this rule: small vessel) shall take action earlier.

- to allow sufficient sea-room for the safe passage of the other vessel: sufficient sea-room is for

other big vessel which can safely navigate and maneuver only within a narrow channel or fairway

(rule 9) or following a traffic lane (rule 10). 20 metres in length or a sailing vessel or engaged in

fishing (A vessel) is small vessel.

(i1). A vessel required not to impede the passage or safe passage of another vessel is not relieved of this

obligation if approaching the other vessel so as to involve risk of collision and shall, when taking
action, have full regard to the action which may be required by the Rules of this part.
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- is not relieved of this obligation if approaching the other vessel so as to involve risk of
collision: when have collision risk a vessel required not to impede the passage or safe passage

should follow her obligations in COLREG within a narrow channel or fairway (rule 9) or following a
traffic lane (rule 10).
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- if A vessel involve risk of collision: A vessel is not relieved of his obligation shall, when taking
action, have full regard to the action which may be required by the Rules of this part
- risk of collision: may exist in very early stage when a small vessel has plenty time so as not to
1mpede the passage or safe passage of another oceangoing vessel. If the risk of collision exist in close
range A vessel may have to keep course and speed to give way to other vessel.
(iii). A vessel the passage of which is not to be impeded remains fully obliged to comply with the Rules
of this part when the two vessels are approaching one another so as to involve risk of collision.
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- An oceangoing vessel within a narrow channel or fairway (rule 9) or following a traffic lane (rule
10) the passage of which 1s not to be impeded involve risk of collision remains fully obliged to
comply with Part B- Steering and Sailing (Rules 4-19) lookout, safe speed, risk of collision, action to
avoid collision, narrow channel, TSS.......
- B HR/ME VARSI AL ETT - Al4iai@m ) WSS THE) » ik ey - &
FEARTEZ PR U (R AV e R il f T T -
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ARSI - NE AR » BRSNS =B E - B2 1ERY - Figure 2-22:
vessels obligations in collision avoidance varied by distance
- Rule 17 (b) when collision cannot be avoided by the action of a vessel required not to impede
the passage or safe passage of another vessel alone, an oceangoing vessel shall take such action
as will best aid to avoid collision.

COLREG Rule 9 Narrow channels

Rule 9 Narrow channels
(). A vessel proceeding along the course of a narrow channel or fairway shall keep as near to the outer
limit of the channel or fairway which lies on her starboard side as is safe and practicable.
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- Usually, slow or small vessel keep to outside (starboard side) of the channel. A vessel proceeding
along the course of a narrow channel or fairway shall keep as near to the outer limit on her
starboard side of the channel or fairway as possible (when there are no other vessels sailed along
outer limit).
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- If water depth 1s not enough in outer limit of channel deep draft vessel need to use deepest water in
center of channel or fairway.
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- Other vessels should keep away the route in center of the channel or fairway and give deep draft
vessels some safe distance to navigate.

- In the center of narrow channel or fairway 1s deep water route, to it starboardside 1s less draft route,
further to starboardside or outside the fairway 1s coastal vessels route or shallow water area.
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(b). A vessel of less than 20 metres in length or a sailing vessel shall not impede the passage of a vessel
which can safely navigate only within a narrow channel or fairway.
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-In general, commercial fishermen would utilize 60-footer (20 metres) fishing boats, casual fishermen
and recreational boaters would use 10-40 foot boats up to 60 footer. OOW cannot make sure target
vessel’s size by eyes, AIS report may help. Anyway, a quick check of target vessel’s size may be like
this. Figure 2-20: 20 meters boat, 60-footer, sail boat with two masts, or one main mast with another
small rig, power driven boat with three side windows are A vessel of less than 20 metres in length.
- WRME RN 20 AR TEIRZAE/KESEMNTE » IRELVASE SRR - R 2H
FEPSHVERTS ©
-1f a vessel bigger than 20 meters in a narrow channel or fairway, you shall comply with COLREG
rules without fail.
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(c). A vessel engaged in fishing shall not impede the passage of any other vessel navigating within a
narrow channel or fairway.
- BRI E - FEPAEKENNTER - A SRHBEE AL & T aY AT -
- A vessel engaged in fishing within a narrow channel or fairway shall not impede the passage of any
other vessel navigating within it.
(d). A vessel shall not cross a narrow channel or fairway if such crossing impedes the passage of a
vessel which can safely navigate only within such channel or fairway. The latter vessel may use the
sound signal prescribed in Rule 34(d) if in doubt as to the intention of the crossing vessel.

- A FE TE A5 FE K A B E P R Z 2480y > $eRYE AT 3 (h) ZIZ/KIRHIAAE
R R Lz 7K B m /KR BARTTE B S AR - BB Y s B E BB IR A (] A B

- a vessel which can safely navigate only within such channel or fairway ;s Rule 3(h) “vessel
constrained by her draught” because of her draught in relation to the available depth and width of
navigable water, 1S severely restricted in her ability to deviate from the course she 1s following.

- B ETEFGEPFE A E B 7E - M EN SRRk A KB ENTE - & THEEE] L REIE L %s
7K B B A I 22 THY HA AN
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- A vessel shall not cross a narrow channel or fairway: No vessel shall cross a narrow channel or
fairway if such crossing impedes the passage of a vessel which can safely navigate only within
such channel or fairway.

AT 34 (d) ferad(sse - IR/ S & - SeHEEE S POt (BEErESE)
HRY 34 (d) FEIEFEIERE - TRV 5 2 BCHIHE 96 5 PDE (BEHE T )
-Rule 34(d) : indicate such doubt by giving at least five short and rapid blasts on the whistle

together with 5 short flashes on ALDIS light (Morse signal light).

(). In a narrow channel or fairway when overtaking can take place only if the vessel to be overtaken has
to take action to permit safe passing, the vessel intending to overtake shall indicate her intention by
sounding the appropriate signal prescribed in Rule 34(c)(i). The vessel to be overtaken shall, if in
agreement, sound the appropriate signal prescribed in Rule 34(c)(ii) and take steps to permit safe
passing. If in doubt she may sound the signals prescribed in Rule 34(d).

2-41 1N R E BB RS /KB T R AR R A
- PR E N E BN EMER T » BIRE WERLEHT - [ERNTTEEN %+
T K B BRI A - BEEEMNTEEEE - B/ NHE0E
GLE FER WA 2R e AN AN IR RFR R o a2l Al (b) #lE - “fEiE
LEHIRIREIE] » (F1THET 118 » BT EZ s aIE » BT JET » 0 RIAEE AR
BT E L EHTEEE” -

2-41 Local authority of Narrow channel or fairway has special rules override COLREG.
- narrow channel or fairway: are of some country’s territory water. This rule specified the
requirement of * the vessel to be overtaken has to take action to permit safe passing “ in
international convention COLREG. But local authorities’ Narrow channel or fairway belongs to an
appropriate authority like in Malacca or English strait.....who has special rules override COLREG as
Rule 1(b) stated: Nothing in these Rules shall interfere with the operation of special rules made by an
appropriate authority for roadsteads, harbours, rivers, lakes or inland waterways.
- HETEEZBAA AR EEEEST o &% MfVEETOREEH A
&t VTIS ARAMEMTZES RS > GRS » HUEENINE 12 EIAVEERE -
- Appropriate authority rules also need to be respected by vessels in passage. Usually, vessels in
transit follow the instructions of Vessel Traffic Information Service VTIS 1in sailing speed limitation
like Tokyo bay require 12 knots speed limitation for all vessels in transit.
-VTIS 3 ZOR IS ZRAL #E S 2R R - AN VEIS OB EAEHY ISR aT - BRI TEIAS
- VTIS may request slow speed vessel to be overtaken by High speed vessel behind without
overtaking vessel to get overtaken vessel’s oral permission or any action to permit safe passing.

- AERE B TR BATINEKE - (R R IEEIS RS (SR WA SZEA - EER
RESIRRE  BICEE(STRHRE - EREVEYEST -

- In roadsteads, harbours, rivers, lakes or inland waterways to sound the sound signal for overtaking
usually is not welcomed. Appropriate authority sound signal rules also need to be respected. When
OOW is in doubt he should ask local pilot’s advise to sound the fog signal or not.

-ERRAT34 (C) (1) AEERELEMIEALE - DAFFEHAT () (1) HIFE » 57~
AR - UNFIRVESE © (RS T - MEEIRE —WE » BRI ERK -
W R PR W R - (ORI IR e RZ B -

- in Rule 34(c)(i). a vessel intending to overtake another shall in compliance with Rule 9(e)(i)
indicate her intention by the following signals on her whistle: two prolonged blasts followed by

one short blast to mean ““I intend to overtake you on your starboard side”; two prolonged blasts
followed by two short blasts to mean ““I intend to overtake you on your port side”
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- BRI R e 2 EE TED - BRI 34 (c) (i) FEZIERMAYERE - EH MRS EE
OE o —REN—RE 0 —REIN—RE - USRI
- action to permit safe passing: is Rule 34(c)(ii) shall indicate her agreement by the following
signal on her whistle:

one prolonged, one short, one prolonged and one short blast, in that order.
- AFARIZEORAREA BV E N T - WAERERERES - IR AR A
&y e
- this rule asks vessels involving overtaking situation have to use signals on her whistle in
international Convention.

- EHEE A DIEDRER MR B AR FUEER] VHE Sl > A B E T 2% 0 1
HVSE -
- Local authority may ask for additional Radio communication requirement by VHF reporting point or
radio watch system 1in their territory.
- MECE 2R - A DL AR R IRV ER] - AREEREEE AR - R&I1LSF 2 ERYER
HE -
- Sounding signal can be used to indicate your intention only in very limited range about 1.5 to 2 nm
1n open sea.
(i1). This Rule does not relieve the overtaking vessel of her obligation under Rule 13.
- ANETETLE AL E - EZ RIS IE AN E - BRI BN A PR TEh (H B B
ERFHESEMENIMI - MR - e HERRTHINE L) - X nireiias
HYZE 23 E o
- a vessel intending to overtake another shall give way to the vessel to be overtaken even overtaken
vessel has taken action (overtaken vessel keep as near to the outer limit of the channel or fairway
which lies on her starboard side as is safe and practicable) to permit overtaking vessel safe
passing.
(f). A vessel nearing a bend or an area of a narrow channel or fairway where other vessels may be

obscured by an intervening obstruction shall navigate with particular alertness and caution and shall

sound the appropriate signal prescribed in Rule 34(e).
- EANEARREE I EANALE - 1A/ KENE dh i s RSB A K - MEZ R A 34

(o) —REMHF A INOEEIIAT -
- when one vessel cannot see another vessel coming from opposite direction of a bend or an area of
a narrow channel or fairway shall sound Rule 34(e) one prolonged blast and navigate with
particular alertness and caution.
(9). Any vessel shall, if the circumstances of the case admit, avoid anchoring in a narrow channel.

- B RAEEEEEFE > SRR N IE T RE A A AT R AN ES - WA E R AR
TEEIRAE /K EENTE N » ZRHIMT -

-- Good seamanship or ordinary practice of seamen, avoid ownship anchored at position where may
collide by passing vessel who can only safely navigate within such channel or fairway.

COLREG Rule 10 Traffic separation schemes
Rule 10 Traffic separation schemes
(a). This Rule applies to traffic separation schemes adopted by the Organization and does not relieve
any vessel of her obligation under any other rule.

- AHRAME T ERTTHIP > $EIERE SR - AT 10 - SR RIS BT 2 A ME
M > BB RATEEE B R ERAARERT 2 » A ETE - (EFHIRGE 1’]’%575%&0 °
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- This Rule applies inside traffic separation schemes adopted by IMO is rule 10, use this COLREG
Rule to apply outside traffic separation schemes zs Good seamanship or ordinary practice of seamen in
rule 2.

- AFARINEARAEER ARG E - FEHARRAT N AVERS - HEMENAR R NEYERE - WIaH
bR - RIFAE . TENREAR -

- this rule does not relieve any vessel of her obligation under any other rule: her obligation to
comply other rule in COLREG 1s not relieved.

(b). A vessel using a traffic separation scheme shall:
(1). proceed in the appropriate traffic lane in the general direction of traffic flow for that lane;

- AN E LI SCEGEET A RT MR THIMTE - DUB D AfE IR AR -
- proceed in the appropriate traffic lane: Don’t go inside the lane where vessels are of opposite or
reciprocate course to ownship to reduce head-on situation.
{5 FHEZ B s 0y — e s 7 (A AH [EI AT - DR DAk Ey 150 -
- in the general direction of traffic flow for that lane: navigate about the same course as other
vessels 1n our lane to reduce crossing situation.
(ii). so far as practicable keep clear of a traffic separation line or separation zone;
- LRTFIERIE 7 E R A - SUBAEIRAEKIE » CRFFAREAENTE Y MAFIAT BRG] - 22
FEAT LA
#B VARG IEABE - A S EAHE T A HIRL & -
#R DR EREAVIE N - WETEMES—EHE @ i BRI EREE - ARG
Rl > sCEFIESYM—E0AE - B RS\ EEP 8-16
#R/ DV F BRI A -
- keep clear of a traffic separation line or separation zone: As in narrow channel ownship keep to
outside or starboard side of traffic lane can
e reduce head-on situation with opposite or reciprocate course.
e reduce crossing situation with vessel (in another side of TSS area) cross traffic separation
line or separation zone to join same traffic lane as ownship.
e reduce crossing situation with vessel try to cross ownship traffic lane to harbour area in
another side of traffic separation scheme. See chapter 8 Figure 8-16
e Reduce collision risk in precautionary area of traffic separation scheme

(iii). normally join or leave a traffic lane at the termination of the lane, but when joining or leaving from
either side shall do so at as small an angle to the general direction of traffic flow as practicable.

- AT TEAEATEEE A 2ok SR AR E TR B — A 7 R A &2 (] [ YR
fig > TRAFHY » HARIEESR » A IR BN TEEHTEE NN ZERGTHIF 1% -
[EH DT F - Bl —ReEEAUE T E > AT REE AT - AEAARAAEE
VaSa pi=LIRENIESS S

- join or leave a traffic lane at the termination of the lane: is good only when ownship
already has same course as the general direction of traffic flow for that lane. In another
words, vessels shall do so (join or leave a traffic lane at the termination of the lane) at as
small an angle to the general direction of traffic flow as practicable.

- PN E IR R G - SAENU T ERVEES - AN EEE A - EE—ER
NFHTEEHER - HEAAVEE AR - SAERSIAEEH - KEHEE
TR B EVRAVEC R - (B ARHVIRAREERE - S0 E A B2 1 [ R s
ANEAIE] > & AT [ R - AT (e i A D R S e -
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- Many vessels set their turning point at the termination of the lane and alter course there.
This 1s a bad practice as vessels are under a lot of uncertainty in turning point like current or
setting not steady or ownship’s maneuvering characteristics limitation or other vessel has
different turning point with ownship...... the collision risk is increasing while ownship is
turning.
- EEASEERNT TS o FEZ R R T R/ NAYAC A 0 e S R AT AT A
HIRREE » EEA XAHBIVIEN - SHELMIIA T ENTH > B 7-28 EEAIHTE
ZHAE T R TH] o
- when joining or leaving from either side shall do so at as small an angle to the general
direction of traffic flow as practicable: to avoid crossing situation with vessels already
nside the traffic lane. see red ship joining the TSS in Figure 7-28: Throughout course
arrangement in Traffic Separation Scheme.
(c). A vessel shall, so far as practicable, avoid crossing traffic lanes but if obliged to do so shall cross
on a heading as nearly as practicable at right angles to the general direction of traffic flow.
- [REYERAERIIER - DUB R R SN BT - B E I E R E M TR E -
- minimum crossing time to avoid impede another passing vessel traffic. This crossing means cross-
over two side traffic lanes at same time.

(d).

(i). A vessel shall not use an inshore traffic zone when she can safely use the appropriate traffic lane
within the adjacent traffic separation scheme. However, vessels of less than 20 metres in length,
sailing vessels and vessels engaged in fishing may use the inshore traffic zone.

- BOFATE A EZ S AT T TIE - BRIFERTIN -
- ocean going vessel shall not use an inshore traffic zone unless in emergency.

(i1). Notwithstanding subparagraph (d)(i), a vessel may use an inshore traffic zone when en route to or
from a port, offshore installation or structure, pilot station or any other place situated within the
inshore traffic zone, or to avoid immediate danger.

- PR E T DU R AT MU TIE - DUEE A SRR B RZ & I N HY R
- ocean going vessel can use an inshore traffic zone when en route to or from any other place situated
within the inshore traffic zone.

(e). A vessel other than a crossing vessel or a vessel joining or leaving a lane shall not normally enter a
separation zone or cross a separation line except:

(i). in cases of emergency to avoid immediate danger;
(i1). to engage in fishing within a separation zone.
- PREAPRREER B AR - (O RS 2 A -
- reserve separation zone or separation line area for emergency or fishing usage.
(). A vessel navigating in areas near the terminations of traffic separation schemes shall do so with
particular caution.
- WEFATRZANEE » FEYME S mRG - IO A SR o E T Tl - A RN Iy 22
Ko IEH RSV EEEE - IIATIBERINTTEE - W2 A EM G B g -
- may have many vessels alter course there to join or leave TSS because mis-understood rule 10(b)
(ii1) requirement: normally join or leave a traffic lane at the termination of the lane is good but not
to set turning point there.
(9). A vessel shall so far as practicable avoid anchoring in a traffic separation scheme or in areas near
its terminations. - {8 EfEE good seamanship
(h). A vessel not using a traffic separation scheme shall avoid it by as wide a margin as is practicable.
- RO IR A (EF(E F o M TR - FERZ 26 o B o T R 1 AR 448 T Y ot B e A e r i
- A vessel not using a tratfic separation scheme shall avoid creating collision risk with vessels inside
the TSS.
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(i). A vessel engaged in fishing shall not impede the passage of any vessel following a traffic lane.
(J)- A vessel of less than 20 metres in length or a sailing vessel shall not impede the safe passage of a
power-driven vessel following a traffic lane.
- RIS A/ NS 20 SRV EEECZINAL - FERZ BEBHAE 7 BT THIN Z A& -
- A vessel engaged 1n fishing or less than 20 metres in length or a sailing vessel shall avoid vessels
inside TSS.

(k). A vessel restricted in her ability to manoeuvre when engaged in an operation for the maintenance of
safety of navigation in a traffic separation scheme is exempted from complying with this Rule to the
extent necessary to carry out the operation.

M EIC BN T RIVESR - £ EHTTHIANLIE - LB Ay ERERE T2 2R -

A DAER R LARA -

- A vessel when engaged in an operation for the maintenance of safety of navigation in a traffic

separation scheme restricted in her ability to manoeuvre is exempted from complying with this Rule.
(D). A vessel restricted in her ability to manoeuvre when engaged in an operation for the laying,

servicing or picking up of a submarine cable, within a traffic separation scheme, is exempted from
complying with this Rule to the extent necessary to carry out the operation.

- FERRAN 3 (h) B2 FIRFEINE 6 I - BE R AENEEE » o] E e AR

10 -

TERUTEENESEENTT L2 IREIRE - BLIEENLR - 45 > Ril/BRESEN LT

TE - MEEFER AR - (HZDIHAE RO RAIIRE » A 2R HIFVER 2 -

- In Rule 3(h) have six kind of operation restricted in her ability to manoeuvre, only these two

operations 1. for the maintenance of safety of navigation in a traffic separation scheme and 2. for the

laying, servicing or picking up of a submarine cable are allowed to exempted from complying with

this Rule 10, only to the extent necessary to carry out the operation.

COLREG Rule 15 Crossing situation
Rule 15 Crossing situation
. When two power-driven vessels are crossing so as to involve risk of collision, the vessel which has the
other on her own starboard side shall keep out of the way and shall, if the circumstances of the case
admit, avoid crossing ahead of the other vessel.
- Tl - RIDUE S =SS W SRR | ZRE » ZFUNAREES - (A[LIEFIEE
& - WSENEEIR 2 ZE ) BUERIVIEN ( HEBEFMMIY—RERE ) ZMH -
- crossing situation (see three lights, two masthead lights and one side light only) is between head-on
situation (see four lights, two masthead lights and both side light) and overtaking situation (see her
one stern light only).
- EWREN IR ESI UM - BRI E AR - (EEABAE T 7 R TT F 22.5
J& 2 R JTAI T - 2 Rl Esg SO -
- When two power-driven vessels are crossing: When both vessels approaching one and other from
more than relative bearing 7 degrees to 22.5 degrees abaft his beam in both sides.
- B R AIGERSHYFR TS - HARALEMAY G - B B ESR -

- This rule regulated keep out of way obligations by relative position: on her own starboard side.

2-42 B A IR BRSO H ARG AR B 5 L AR EHY
BT BRI 2 B8 HIAE 28 AR SO o H ARG 5 L s S i E
AGRIE - A2 HAAHINTEDRE -

2-42 Overtaking, Head-on or crossing is decided by relative bearing of target vessel.
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* In what meeting situation? Overtaking, Head-on or crossing is decided by relative bearing (or
relative position) of target vessel, not target vessel’s course.

- AV IEZ RS © B RESTEB N HAAG E - (S AN ERERLIER - B2 Eh At Rl S RE 5]
ZEI B SRR -

- vessel should keep out of the way. imply the right of way belongs to other vessel, by keep away
collision point by ownship, or arrive collision point later than another vessel.

- JEZFRES IR E T f e A AR~ (L AAGH 7oA 408 H PP HY 2R T/
PAEHT AT 7R (L2 73T

- vessel should keep out of the way should avoid crossing ahead of the other vessel: grve way
vessel should passing target vessel’s port side with ownship’s port side (by port to port) or stand on
vessel’s relative bearing 1s decreased, not with ownship’s starboard side (by starboard to starboard).

- HEBEIMAE AT R T B ARG - ANETEAAGRE - HANHEGER - AL
ERZERE - ANYE T HAEMAYARALE - TR EREENAE (EERE) » A
R HERZ SR -

- the vessel which has the other on her own starboard side so as to involve risk of collision: the
vessel on ownship’s starboard side has collision risk ownship should keep out of the way. ownship
see target vessel’s red side light and fore masthead lights are at port side of aft masthead light
ownship should keep out of the way (seeing target vessel like heading to our portside).

- SRR AR E SR PN ER S EAREANREY AN » 2 S H T EOE -

- This rule regulated keep out of way obligations by relative position: on ownship starboard side,

- involve risk of collision. approaching bearing remain unchanged whether it is compass bearing or
relative bearing.

[ 2-21 S5 AR T (i s ARGHAE S B E

Overtaking-situation Crossing situation

Overta

Figure 2-21 MEETING SITUATION BY RB OR RELATIVE POSITION OF TARGET VESSEL

COLREG Rule 16 Action by give-way vessel
Rule 16 Action by give-way vessel
. Every vessel which is directed to keep out of the way of another vessel shall, so far as possible, take
early and substantial action to keep well clear.

- TR RS HANAN S - B HER R > B E AR S EVRRRAD > VISOMiES
A FEHE 0 Vessel traffic service officer > 57K - {8 BAYE - JBEEMH » (LFEHREN » A
REAVRRS » HAASEERARITE R - HER ARG -
- is directed to keep out of the way of another vessel: is directed by COLREG rules, special rules
made by an appropriate authority, Pilot, VTSO vessel traffic service officer, good seamanship,
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ordinary practice of seamen, any special circumstances, including the limitations of ownship or other
vessels involved so far as possible.

- B S BHER TED © BEm o BORE o (SEEEE - BRI HEMAVAEE T - BRI
HIZEREEE » S B ARSI - [FIRF R 2 Rk B e Sy R A T8 » B AALHY
M E RSB E] HAEAG ] - PR S EEERBIFE - BRI IR E - SRR
EhEHEEAEY— ] > PREFZ 2R IBEU AL - BB - BE L KFITE - £F
FURKHVENE » BRI EIRE KRR » B iR RIS - S AMERNER L > 40
ol B EaViEsk - MRS/ DA IR s 0 SR EAL S A EE R PR R Y Y
BOR - S EREERY AR/ N R EARE > A LAE M E RS EECHE - 525/ MR
HYPEBERR Aa R 7 Bk & BSSE A0 R Bk il OB AYEOK » B/ DS & o A
{25 » FEREEEEE DI 4 SENAR - B E(EIMO-2002 af iR 2 - #ERE - SLEOERIALA
BT o FUAEAYEEEE o Bkl Bt SR 1 Q0 IR R OB - B EERE - B AEN
L E T -

- early and substantial action. fo alter course, reduce, stop or reverse propulsion way to cause target
vessel relative bearing change to ownship’s port bow (decreased) in crossing situation with safe
distance and ample time ahead. Or ownship’s heading move to starboard side (outer limit of fairway
or traffic lane) with safe distance and time in head-on situation. Or ownship’s movement away target
vessels with safe distance to overtake her. In reality, early action no need substantial. Otherwise
ownship will go around too many wasted mileages. This 1s the deficiency in COLREG: no specified
reference 1n target distance related to required degrees of course change. The difficulty to regulate
vessels distance and course change requirement with different size can be solved by using the ratio of
ship’s length to specified rules required. IMO requires that the tactical diameter is to be less than
5 ship lengths and the advance is to be less than 4.5 ship lengths [IMO 2002a].( “advance = at
90° change of heading’ and ““tactical diameter=transfer at 180° change of heading” This
will discuss later in this book.

- (RFFIEEEANY - TERZORFF L H A A 200 - (S M RE SRR IEAL - BRI 2-
14 © AREIEZ R R SRV 2EM] - 46 B IS RS m 2412 3 7r#EnY2EH - B ERE &
&b % 3 ey ZERE o TR LIS —ERA - REEE LS (B - A EZH
PRIFIEASE

- keep well clear: ownship shall keep safe distance to target vessel so she can maneuver without
trouble. See Figure 2-14 ownship should keep enough space away from target vessel’s speed vector in
1ts last three minutes section. This space (last three minutes in target vessel’s speed vector) we used it
as a big imaginary vessel ownship should keep well clear.

COLREG Rule 17 Action by stand-on vessel
Rule 17 Action by stand-on vessel
(a).(i). Where one of two vessels is to keep out of the way the other shall keep her course and speed.

B ARG Y — PRAG RS - S Ah—RALIERZ Prisr RN A BRAG 2R -

- R EE 1T RS WIARGERAL I T - NG REF BRI AR

- AN E SR HAN A & 2 B EEERS ¢ (RIREHR R - AN ERERIE H AR AL - A
FAMEI EAR T - FfT A getH BRI E - Al & 2R IR E o R R iE (@R
ok ANLOVERFHTRSTEE - EEMRA Rule 17()() » (B EEERA] DIgi#ER: > RigA
FARIHY N —RFLAT 17(a)()

- one vessel is directed to keep out of the way: /7 give-way vessel is to take action stand-on vessel
shall keep her course and speed
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- ownship 1s not able to know other vessel’s intention to give way or not. By steering rules of
COLREG, ownship only know portside target vessel 1s give way vessel by her position. By this
knowledge ownship have to keep course and speed in Rule 17(a)(i). But, this requirement can be
relieved as next rule 17(a)(ii).
- in this rule give way vessel is to keep out of the way, not is keeping out of the way. Before target
vessel take action to give way ownship already have the obligation to shall keep course and
speed.
- However, before target vessel take give way action ownship will not know her actual intention is to
give way or not. Ownship situation now is passive and waiting target vessel’s action. When the traffic
density 1s low 1t 1s OK to wait. Sometime junior officer will confuse this rule with another small
vessel close by which might need immediate action to avoid collision.
(i). The latter vessel may however take action to avoid collision by her manoeuvre alone, as soon as
it becomes apparent to her that the vessel required to keep out of the way is not taking appropriate
action in compliance with these Rules.

- HrR— AL
REE RGN E ISR RS TS R - ATREE KR - rule 17(a)(ii) » FR2EFEEEHY
FEE - WSS HBREUEE R TEIR TS AR R » FERF BRIt o] DU GRS -
- BRSNS EL E ARG TE) > BRI R > REERCHA o BERERAAL 13 A
E » NEHIEBNEE R EEAE TN -
- B EZ PR RIRTZRAVAL & - TEBRAENT - PIRE S EsRn -
- — HIEZRFEATRIRTRAIRE E - BREVEIBITTE) » KR - (KIGHAN rule
17(a)(ii) » 55— FRRETEZ CREFALIRIMTZR » fREGHIRI rule 17(a)(i) » A EmEEAERHZAHY
{2 ELAURE -

- One of two vessels:
- give-way vessel and stand-on vessel obligation may be exchanged in crossing situation by
COLREG rule 17(a)(ii) the vessel required to keep out of the way is not taking appropriate
action in compliance with these Rules.
- give way vessel and stand on vessel obligation shall not exchange in overtaking situation by
COLREG rule 13(d) shall not make the overtaking vessel a crossing vessel as crossing
situation.
-That is to say the one shall keep her course and speed maybe a give way vessel in the
beginning.
- Once the other shall keep her course and speed take action to avoid collision by her
manoeuvre alone rule 17(a)(ii) the other shall keep her course and speed Rule 17(a)(i) no
matter who 1s the stand-on vessel in the first place.
- BB RARER BRI (T EY - R E CHYEEIETTE) - REEARAN rule 17()() > HIM—1Fk
RO DB TR - R R iR AR - BRETEIIAGE (R am it 2 EMiRG
BUEERISAN  IRIGMLMIEVAEEHM I E ) ERZPREEN - S BRI TE) - ORiFE R
i SRR 16 -
- RSSO TRy E B - R EEHALEREL T R TE) -
- WSREEREAL A RREUTE) > BN T DL > SEamfel - BREUEE BT TE) 25 M fe il

(BRI 17 (), (1) BABSREEE T AR hE (rule 17 (2).(0).) -

- HemFEZ PRI 2R - AT AR 0 0] - PREVEB TR S e hiiE - B ERALER
BT TED » MUt ey SRR Rl - (RIS (I FERR AL TERZ (R IR -
- The one is to take action to avoid collision by her manoeuvre alone rule 17(a)(ii) the
other no need to alter course or speed because COLREG require take action vessel shall
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take early and substantial action to keep well clear by rule 16. (no matter she is stand-on

or give-way vessel by their relative position in the beginning)

- Give-way vessel lost its initiative obligation to alter course or speed once stand-on vessel

take avoidance actions.

- [fgive-way vessel has not taken action stand-on vessel may however take action by rule

17(a)(ii) or may not to avoid collision by her manoeuvre alone (rule 17(a)(i) ) .

- the one shall keep her course and speed may however take action to avoid collision:

When stand on vessel takes action she become give way vessel. In this moment give way

vessel shall keep her course and speed. (become stand on vessel)

- R (S MY B SE T TED - EAAGERECEL TE - EMERI MV TED S A 5 H BATERY

78 > DAPRFEEIGE - 152 HA 16 -

HETE) - ENIMCGERAA RS TE) - BN AR ATTEIER - A

[ AR RS R P S 7))

- BRPSASTE M SRR TS RS - — B ENIRLERECE I TE) > FRIEMBERAN 17
(b) BYEN » 3G IS A RS AR EY B T M A e L2 Y 55 =

PEEE » B2 PEES -

- to avoid collision by her manoeuvre alone. stand on vessel takes avordance action have to

make sure her action 1s early and substantial action to keep well clear rule 16.

- Give way vessel is relieved her obligations to give way once stand on vessel takes avoidance

action unless it is in Rule 17 (b) situation: collision cannot be avoided by the action of the

give-way vessel alone.

- —AEHEFR CERE L BNMKER N EREA E EREE 2T

JEE 9 L HURAE REEERAVE M - BRUEMAVE R - FRIEMA RIS T 5 R

it - AROEF AR o KA 16 - (A AIS Bkt » ¥ BRI E EEEAEE) -

- BRI BT LSRR 778y — HUFREFIEHAMME » RPN TE) -

- FAI 2 (b) BN TTLARTBEARR A » AR g e IRV Eks - St EARn T

- as soon as it becomes apparent to her: In real sea, there will never be apparent to stand on
vessels what give way vessels intention are especially in long range. We only know her
intention if give way had done early and substantial action to keep well clear rule 16.
- Stand-on vessel may take actions first as soon as it becomes apparent other vessel did not
take action to avoid collision yet.
- rule 2(b) stand-on vessels may make a departure from these Rules necessary to avoid
immediate danger means stand-on vessel can make last efforts (avoidance actions) to avoid
the collision in any way she thought is in immediate danger.
BRG] DUE S — B RERETE - DM BT R e i - (0 SRR AL & R BRI
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Stand-on vessel may take actions in first instance by her manoeuvre alone fo avoid collision as the vessel
required to keep out of the way 1s not taking appropriate action yet. Once stand on vessel take avoidance
actions, she shall responsible to complete the avoidance by her efforts along. (good seamanship)
(b). When, from any cause, the vessel required to keep her course and speed finds herself so close that

collision cannot be avoided by the action of the give-way vessel alone, she shall take such action as
will best aid to avoid collision.
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- from any cause, the vessel required to keep her course and speed: this vessel originally
may be a give way vessel on other vessel’s port side.

-finds herself so close that collision cannot be avoided by the action of the give-way
vessel alone: Now both vessels become give-way vessels if find herself cannot avoid collision
by give-way vessel alone. Rule 17 (b)

-Now these two vessels are both give-way vessel at the time finds herself so close that
collision cannot be avoided by the action of the give-way vessel alone.
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- best aid to avoid collision: not necessary reduce, stop or reverse propulsion direction,
maybe increase the turning rate by engine kick ahead or stop the turning by hard over rudder
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By flock law: (discuss later)
When situation 1s confusing take same speed as other vessels around. Always check ownship is over
speed or not which will reduce safe distance either forward or aft.
When in close range take same course or reciprocal course as close by vessels. Always check ownship
1s crossing other vessel’s track or not which will increase intersection point and collision risk.

Stand-on vessel shall take best aid actions fo avord immediate danger when collision cannot be avoided
by the action of give-way vessel alone.

(c). A power-driven vessel which takes action in a crossing situation in accordance with subparagraph
(a)(ii) of this Rule to avoid collision with another power-driven vessel shall, if the circumstances of
the case admit, not alter course to port for a vessel on her own port side.

- 17(a)(ii) -« EWIRE I E - B TR (IR » 3552 BT
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- (a)(ii) of this Rule: these two power-driven vessels are in early stage of collision risk (second

stage of Figure 2-22 below).
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- shall not alter course to port, in a crossing situation ownship power-driven vessel shall not to

avoid the collision by passing starboard to starboard side to other power-driven vessel in early stage.
(d). This Rule does not relieve the give-way vessel of her obligation to keep out of the way.
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- give-way vessel have to keep course and speed when stand on vessel take avoidance action, not just
g0 as give-way vessel like.

- give-way vessel have to take avoidance actions when two vessels already too close collision cannot
be avoided by another vessel’s action alone.

- this rule is to remind give-way vessels not to give up other obligation of lookout, safe speed,
collision risk, etc... and keep out of the way when collision cannot be avoided by another vessel’s
action alone.
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2-07 Vessel’s obligation varied by COLREG, VHF, VTS or Pilots
2-43 Vessel’s obligation in three stages of collision avoidance
Please Refer to Figure 2-22, for vessel’s obligation in three stages:
= When two vessels are still far away between 6 - 9 nm 1S in first stage, both vessels are free to alter
course if their route on the chart has turning point need to do so or navigational hazards need to
be avoided by alter course.
If both vessels remain in their present courses the collision risk should only be evaluated in this
first stage.
® st line of sight may be established for later reference.
® In this stage, No vessels has obligations in COLREG as collision risk in not exist now.
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= When two vessels distance reduced to 3 - 6 nm in second stage, collision risk should be
ascertained and before taking avoidance actions OOW should make sure target vessel’s intention
once again.
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e (1ve-way vessel should take avoidance actions if collision risk exists in this stage (from 6 nm to
3 nm, soon or later). Rule 16

¢ Stand on vessel may take avoidance actions first when give way vessel is not taking
appropriate action in compliance with these Rules. Rule 17 (b)

e Stand on vessel take avoidance actions shall, so far as possible take early and substantial
action to keep well clear. rule 16 Stand on vessel take avoidance actions should make sure
avoidance actions cam clear of give way vessel with safe distance.

e Give way vessel is not taking appropriate action: give-way vessel has not taken action yet or
stand on vessel know give way vessel’s intention which will not taking appropriate action from
other sources like VHF or Harbour Radio or Pilot station instruction....etc.

e If collision risk exist one vessel has to take action to avoid it, no matter who is give way
vessel or stand on vessel in the beginning.
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e Stand on vessel should keep course and speed if give way vessel has taking avoidance actions
already. Rule 17 (a)(i)

e Stand on vessel may take actions to avoid another vessel if collision risk exists with third vessel
which is “may make a departure from these Rules necessary to avoid immediate danger.
“rule 2

e In Rule 2 immediate danger situation, give way vessel should consider stand on vessel’s
possible avoidance action to avoid third vessel collision or any precaution which may be
required by the ordinary practice of seamen, or by the special circumstances of the case.
rule 2 (stand-on vessel may need deep water route or too close to a shallow water to navigate or
possible go aground, case like double grounding within 6 minutes in Singapore strait in May 11,
2020)
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= When two vessels distance reduced to O - 3 nm 1s third stages, Both vessels should take avoidance
actions best aid to avoid collision if collision risk exists. Rule 17 (b)

e Stand-on vessel shall also take such action as will best aid to avoid collision when collision
cannot be avoided by the action of the give-way vessel alone. Rule 17 (b)

e Both vessels shall beware any precaution which may be required by the ordinary practice of
seamen, or by the special circumstances of the case to avoid collision due regard shall be had
to all dangers of navigation and collision and to any special circumstances. Rule 2(a)(b)
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COLREG Rule 18 Responsibilities between vessels
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Rule 18 Responsibilities between vessels

. Except where Rules 9, 10 and 13 otherwise require:
- Except where Rules 9 narrow channel, 10 TSS and 13 overtaking otherwise requirements.

e Rule 9: A vessel of less than 20 meters in length or a sailing vessel, Or vessels engaged in
fishing shall not impede the passage of any other vessel navigating within a narrow
channel, or fairway. Or A vessel shall not cross a narrow channel ... Or in a narrow
channel or fairway when overtaking can take place only if....,
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e Rules 10(d)(i) A vessel of less than 20 meters in length or a sailing vessel shall not
impede the safe passage of power-driven vessel following a traffic lane. Or,
e Rule 13 shall keep out of the way of the vessel being overtaken......
- Except vessel not under command and vessel restricted in her ability to manoeuvre, vessel under
way should not neglect of any precaution which may be required by the ordinary practice of seamen,
or by the special circumstances of the case by rule 2 (b).
- Except good seamanship and precaution are to avoid fishing farm or fishing vessels groups or vessel
constrained by her draught.
(a). A power-driven vessel underway shall keep out of the way of:
i. avessel not under command;

ii.  avessel restricted in her ability to manoeuvre;

iii.  avessel engaged in fishing;

iv.  asailing vessel;
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- shall keep out of the way of: vessel underway shall give-way to vessels exhibited lights and shapes
specified in COLREG Rules part C as below case.
(1). a vessel not under command,;
- broken main engine, steering gears, generator or ship’s hull.
(ii). a vessel restricted in her ability to manoeuvre;
- by her work carry on board at that time make she cannot comply with COLREG
(ii1). a vessel engaged in fishing;
- fishing gears restricted her maneuvering.
(iv). a sailing vessel.
- sailed by wind, no machinery, Hard to change course at strong wind, some are very big
Tall Ship with many cadets on it.
(b). A sailing vessel underway shall keep out of the way of:
(i). a vessel not under command,
(ii). a vessel restricted in her ability to manoeuvre;
(iii). a vessel engaged in fishing.
(c). A vessel engaged in fishing when underway shall, so far as possible, keep out of the way of:
(i). a vessel not under command;
(i1). a vessel restricted in her ability to manoeuvre.
(d).
(i). Any vessel other than a vessel not under command or a vessel restricted in her ability
to manoeuvre shall, if the circumstances of the case admit, avoid impeding the safe
passage of a vessel constrained by her draught, exhibiting the signals in Rule 28.
(ii). A vessel constrained by her draught shall navigate with particular caution having
full regard to her special condition.
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- if the circumstances of the case admit, avoid impeding the safe passage of a vessel
constrained by her draught,: if you will not go aground or have other immediate danger.

- rule 2: Due regard shall be had to all dangers of navigation including grounding and
collision and to any special circumstances (limited draft under her keel), including the
limitations of the vessels involved (vessel may have squat or smelling ground cause it hard
to maintain steady course due to shallow water).

(e). A seaplane on the water shall, in general, keep well clear of all vessels and avoid impeding
their navigation. In circumstances, however, where risk of collision exists, she shall comply with
the Rules of this part.
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- planed route for usual seaplane taking off or landing should keep away from (well clear of)

routes used by common surface vessel. Once seaplane 1s in the air high enough (70 meters)

there are no collision risks with surface vessels.

-when seaplane intended route overlapped with surface vessels route, seaplane shall keep her

planned route early enough to well clear of surface vessel. This 1s in first stage of collision

avoidance obligation which seaplane shall give way to surface vessel by very large distance.

- where risk of collision exists- seaplane shall deem as surface vessel to comply with

COLREG. This 1s in second stage of collision avoidance obligation which seaplane is deemed

as surface vessel to maintain port to port as usual.

- the stage of collision avoidance is obvious decided by two parties’ maneuvering distance.

This distance is not their physical dimensions only, like to say 400 meter longs vessel and 60

meter long airplane. This distance 1s their advance distance in turning as big red ship’s

requirement in Figure 2 — 08.

- Actually, this second stage 18 not necessary as WIG craft’s rule. Simply to ask airplane to

give way to all surface vessel because their bump in maneuvering.

(). A WIG craft shall, when taking off, landing and in flight near the surface, keep well

clear of all other vessels and avoid impeding their navigation;

- Wing in Ground WIG craft 7K[FIRUERNE - - SUEEIE BRI K mmsT - MK
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- Wing-In-Ground (WIG) craft” means a multimodal craft which, in its main operational

mode, flies in close proximity (20 — 30 meters) to the surface by utilizing surface-effect

action.
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- When taking off, or landing WIG craft cannot alter course to avoid collision.

- When 1n flight near the surface WIG craft alter course need a large turning diameter.

- Although all these handicaps in WIG maneuvering had, WIG 1s required to keep out the way
of surface vessels due to its speed 1s much higher.

(ii). a WIG craft operating on the water surface shall comply with the Rules of this Part
as a power-driven vessel.

- KT MEFRAAT /K T THIRHE - TG E I E—RR1TE) » 74 Part B- Steering
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- Wing-In-Ground (WIG) craft” operating on the water surface is required to act like a power-
driven vessel. This 18(f) 1s more clear than the seaplane one in rule 18(e).

COLREG Section Il - conduct of vessels in restricted visibility (Rule 19)
COLREG Rule 19 Conduct of vessels in restricted visibility
Section III - conduct of vessels in restricted visibility (Rule 19)
Rule 19 Conduct of vessels in restricted visibility
(a). This Rule applies to vessels not in sight of one another when navigating in or near an area of
restricted visibility.
- BE RS AZIRA] - B/AKEEEART - HIEMIVEEEE - st sEREEAOE O HEMIYTT
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- restricted visibility: where horizon is not in sight, target vessel distance has to determine by
RADAR (no other way available except our visual knowledge of Bow wave and wake current astern).
- vessels not in sight of one another: by night ownship could not see navigational lights or by day
ownship cannot observes profile or silhouette of another vessel.
- an area of restricted visibility an area where some part of horizon or all is not in sight, OOW can
find vessel echo in Radar but not in visual.
(b). Every vessel shall proceed at a safe speed adapted to the prevailing circumstances and conditions
of restricted visibility. A power-driven vessel shall have her engines ready for immediate manoeuvre.
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- safe speed: a speed ownship can stop within half distance of current visibility safely.

-visibility is changing all times, so safe speed is not always same speed.

- have her engines ready for immediate manoeuvre. vessel shall have engine ready for immediate
manoeuvre 1n restricted visibility when they don’t have confidence in controlling their collision risk.
Any collision happened in restricted visibility both vessels are not at safe speed.
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- OOW should use RADAR ARPA or AIS to evaluate visibility restrictions and report to master
immediately when he needs extra help of another OOW (because only OOW 1s qualified to use
RADAR/ARPA to help) and stand by her engine.

(c). Every vessel shall have due regard to the prevailing circumstances and conditions of restricted
visibility when complying with the Rules of section I of this part.
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this part: is Part B- Steering and Sailing (Rules 4-19)

Section 1 - Conduct of vessels in any condition of visibility (Rules 4-10)

e Rule 4 says the section applies in any condition of visibility.

o Rule 5look-out requires that "every vessel shall at all times maintain a proper look-out by
sight and hearing ...... » which include restricted visibility.

o Rule 6 safe speed. It requires that: "Every vessel shall at all times proceed at a safe
speed...". which include restricted visibility and some part of it refer specifically to vessels
equipped with radar in restricted visibility.

e Rule 7 risk of collision, which warns that " assumptions shall not be made on the basis of
scanty information, especially scanty radar information”

e Rule § covers action to be taken to avord collision.

o n Rule 9 in narrow channel or fairway is obliged to keep "as near to the outer limit of the
channel or fairway which lies on her starboard side as 1s sate and practicable. " The same Rule
obliges a vessel of less than 20 metres in length or a sailing vessel not to impede the passage
of a vessel "which can safely navigate only within a narrow channel or fairway. "

e The Rule also forbid ships to cross a narrow channel or fairway "7 such crossing impedes the
passage of a vessel which can salely navigate only within such channel or fairway."”

e The meaning "not to impede" was classified by an amendment to Rule 8 in 1987. A new
paragraph (f) was added, stressing that a vesse/ which was required not to impede the passage
of another vessel should take early action to allow sutficient sea room for the safe passage of
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the other vessel, Such vessel was obliged to fulfil this obligation also when taking avoiding
action in accordance with the steering and sailing rules when risk of collision exists.

e Rule 10 states that ships crossing traffic lanes are required to do so "as nearly as practicable at
r1ght angles to the general direction of tratfic flow. " This reduces confusion to other ships as
to the crossing vessel's intentions at the same time enables that vessel to cross the lane as
quickly as possible regardless their crossing track is right angle or not.

o Fishing vessels "shall not impede the passage of any vessel following a tratfic lane"but are
not banned from fishing. This 1s in line with Rule 9 which states that "a vesse/ engaged in
fishing shall not impede the passage of any other vessel navigating within a narrow channel or
fairway. "

(d). A vessel which detects by radar alone the presence of another vessel shall determine if a close-quarters

situation is developing andyor risk of collision exists. If so, she shall take avoiding action in ample time,
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-detects by radar alone: not RADAR alone, today we have ARPA, and AIS data all together.
-RADAR ARPA or AIS, any one of this detects the presence of another vessel shall determine 77 a
close-quarters situation is developing and/or risk of collision exists.
- close-quarters situation 1s developing and/or risk of collision exists: are hard to determine as each
vessel has its own criteria of safety margin (The minimum CPA required may be 1 NM or 72 NM by
different Master standing order.) especially in harbour area where every vessel under constantly
course and speed change. close-quarters situation nay be described as two vessel’s distance is
reducing continuously as to make both vessels feel the collision risk exist. This sound like a feeling
rather than just bearing unchanged only. 7%e conscious of distance reduce in close quarter situation 1s
more 1mportant than bearing change.
- 1t so, she shall take avoiding action in ample time. she 1s the vessel detects other vessel by radar
alone then she became a give way vessel automatically. In fog, both vessels are give way vessel as in
third stage of clear visibility.
- 1in ample time: Usually, Ample time requirement is for ownship to take action. Action time is close
related to target and ownship’s relative speed. Ample time for avoiding action is hard to define by two
vessels distance along. Although target distance 1s readily available in RADAR, collision time 1s not.
Collision time 1s like action time depend on two vessels’ relative speed. If ownship in higher speed
ample time to action is earlier than ownship in slower speed. Higher relative speed needs earlier
action time. (ample time)
Collision time can easily decide by both vessel’s speed vector intersection point which we call

collision point in Radar Lookout.
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provided that when such action consists of an alteration of course, so far as possible the following shall be

avoided:

(7). an alteration of course to port for a vessel forward of the beam, other than for a vessel being overtaken;
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an alteration of course to port for a vessel forward of the beam shall be avoided. As COLREG
prefer port to port passage for all situations, in early day’s suggestion alter course to starboard
side to avoid collision in restricted visibility need to be at least 30 to 60 degrees for a vessel
forward of the beam.
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2-44 Possible relative bearing of different speed vessels which have collision risk

e In Figure 2-23, ownship in the center of radar screen now, ownship speed 1s 12 knots, course
is 000" degrees, our 30 minutes run is 6 nm. If we use 30 minutes speed vector, after 30
minutes ownship position 18 located at 6 nm north of current position (in center of four small
circles above). In section 2-21 of this chapter we had learnt “TWO vessels have to pass
same |oCation at same time to become a collision situation. « If ownship has
collision after 30 minutes the collision position 1s at 6 nm north of current position. Half
speed (6 knots) target vessel who has collision with ownship may arrive this position (6 nm
north of center of radar now) from all directions. We use 6 knots target vessel half hour
distance run 3 nm length as semidiameter to draw a blue circle to represent all possible
position of 6 knots target vessels now.
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Blue circle is possible position of 6 knots - half speed target vessel

Red circle is possible position of 8 knots - two third speed target vessel
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* Red vessel in 020 bearing mark 1s one of 4 knots (one third speed of ownship 12 Knots)
target vessel

We can see

* maximum relative bearing of 4 knots (one third speed) target vessel 18 about 20 degrees to
each side. (green line from center to 20 degrees to each side)

* maximum relative bearing of half speed target vessel blue circle is about 30 degrees to
each side. (blue line to 330 degree)

* maximum relative bearing of two third speed target vessel red circle 1s about 41 degrees to
each side. (red line to 041 degree)
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e We can see from this suggestion: alteration course 30 degrees to starboard side, for vessel
with half (1/2) speed and have collision risk with ownship, ownship can avoid her no matter
what course she is heading at that time.

e Alteration course 40 degrees to starboard side can avoid collision of vessels with 2 / 3 speed
of ownship (in this case is 8 knots =2 / 3 of 12 knots vessel).

e Alteration course 60 degrees to starboard side can avoid collision of vessels with almost same
speed of ownship (in this case is 11 knots, reader need to judge from figure 2-23).
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FIGURE 2-23: POSSIBLE RB OF DIFFERENT SPEED VESSELS HVE COLLISION
RISK
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Reader have to know these conclusions can avoid collision with vessels of ....... speed are based on
the assumption these vessels arrived same position at same time as ownship. After all, we can know
“knowing where 1s the collision point” 1s a major concern of collision avoidance. If the collision
position 1s on starboard side of ownship we alter course to starboard 1s increasing collision risk as we
discussed at section 2-24 of this chapter. This early day’s suggestion “alter course to starboard side at
least 30 to 60 degrees for a vessel forward of the beam” has its potential limitations. More details
discussion 1s at chapter 4 for chief mate (Figure 4-12 Safety Relative Bearing for 1/3, %2 and 2/3 speed
of target).

(i1). an alteration of course towards a vessel abeam or abaft the beam.
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- an alteration of course towards a vessel abeam or abaft the beam ;s a2 700/ish thing to do obviously.
Don’ t alter course to vessel abeam. In figure 2-24 below, we can see as chapter 1 Figure 19 SANCHT s
X band radar display at 1939L.T, ZHEDAIYU 03187 1s at relative bearing about 40 degrees starboard
side (vellow line) which 1s a tishing boat with slower speed than ownship. The speed vector is 9 minutes
long. Collision time 1s 1939 LT + 9 minutes = 1948 L1, The yellow circle around ZHEDAIYU 03187 1s
her possible position after 9 minutes with her original speed. The concept 1s same as figure 2-23. If
ownship alter course to starboard side our speed vector (ownship’ s future position) will have many
overlapped positions with ZHEDAIYU 03187, In another words, ownship alter course to starboard side
will mcrease collision risk with ZHEDAIYU 03187, Alteration of course gway a slow speed vessel
abeam or abaft the beam 15 g better choice. If ownship alter course to port unless ZHEDAIYU 03187
ncrease speed, any course she goes will not create collision position with ownship
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- Alteration of course away a fast speed vessel abeam or abaft the beam may not be a
better choice. As we can see in figure 2-24 Sanchi’s case CF CRYSTAL is at relative bearing
20 degrees starboard side as purple line on screen. Her possible position after 6 minutes will be
as purple circle. If ownship alter course to port side to avoid the collision course change 10 or
20 degrees to port side is not enough to clear purple circle CF CRYSTAL’s possible position.
Ownship need to alter course at least 30 degrees (to port side) away from starboard side coming
vessel to avoid the collision. Ownship alter course to port side 18 a violation to Rule 19(d)(@).
Actually, there are no stand-on vessel in restrict visibility situation. If target vessel alter
course to starboard side and ownship alter course to port which may become another close
quarter situation. In this Sanchi’s case MV SANCHI can alter course to port side at least 30
degrees to avoid collision. In other case the situation may not allow for this maneuvering.

Except where it has been determined that a risk of collision does not exist, an alteration of
course to port for a vessel forward of the beam shall be avoided. Rule 19(d)@).

RULE c). If there is sufficient sea-room, alteration of course alone may be the most effective action to

avoid a close-quarters situation provided that it is made in good time, is substantial and does not
result in another close-quarters situation.
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- How about we avoid collision with vessel abeam by changing speed? Ownship use safe speed to avoid
danger by reduce, stop or reverse propulsion direction for abeam ship actually 1s not a very good choice
for vessel sailed in sea speed. Vessel reduce or stop speed 1s a slow process which will need few minutes
to finish. For vessel in maneuvering speed, main engine revolution is reduced quickly but vessel speed
relaxed slowly. In figure 2-24 if ownship slow down or stop engine target vessel will approach ownship
still the same. Their purple or yellow circle will overlap ownship’s speed vector even more than moment
ago which will make all our course change after engine reduced useless. (because reduce speed result in
another close-quarters situation.)
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- Many OOW may confuse here. No possible way out of danger as both vessels take action at same time.
In dense fog 1s the time to call Master. In junior OOW level this 1s knowledge base only, not our skill
base yet. If junior OOW has any doubt of the situation in fog call the Master 1s first priority as per
standing order and company’s guidance.
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FIGURE 2-24: AS CHAPTER 1 FIGURE 19 SANCHI’S X BAND RADAR DISPLAY AT

1939LT
(e). Except where it has been determined that a risk of collision does not exist, every vessel which hears
apparently forward of her beam the fog signal of another vessel, or which cannot avoid a close-
quarters situation with another vessel forward of her beam, shall reduce her speed to the minimum
at which she can be kept on her course. She shall if necessary take all her way off and in any event
navigate with extreme caution until danger of collision is over.
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- Except where it has been determined that a risk of collision does not exist: By RADAR lookout
or ARPA plotting data. Not by visual lookout skill to determine a risk of collision does not exist.
- hears the fog signal of another vessel: When heard fog signal from other vessel the distance is
only one or two NM distance away. It is the third stage of COLREG as two vessels need to take
avoidance action at the same time as in Figure 2-22. Actually, there are no stand-on vessel in
restrict visibility situation. Both vessels need to take action to avoid collision. In real sea we still
follow three stages of collision obligation rule as Figure 2-22 by radar lookout skills.
- hear another vessel forward of her beam: another vessel’s approaching bearing is unknown. Most
dangerous situation 1s head-on which need to alter course to starboard side. Alter course to starboard
side will increase collision risk with vessel from starboard side relative bearing as figure 2-24. Good
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seamanship prepares for worst scenario and minimum the collision risk by shall reduce her speed to
the minimum.
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- shall reduce her speed to the minimum at which she can be kept on her course: a speed ownship
can steer without difficulty to maintain present course. Minimum steerage speed. This is first stage
when ownship hear apparently forward of our beam the fog signal of another vessel.
- fog signal of another vessel: is a warning only. Other vessel’s movement have to make sure by
another means like, RADAR ARPA or AIS.
- if necessary take all her way off: ownship shall stop speed and sound fog signal at intervals of not
more than 2 minutes two prolonged blasts in succession to minimum collision risk. This is second
stage when ownship hear apparently forward of our beam the fog signal of another vessel. What
to do next is not specified by COLREG. In any event navigate with extreme caution until danger of
collision is over.
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Reader should bear in mind, in this rule 19 although “prevailing circumstances and conditions of
restricted visibility” are changing all the time, the priority are
= rule 19 (b) Every vessel shall proceed at a safe speed. Rule 6
= rule 19 (¢) complying with the Rules of section I of this part (Rules 4-18 is still useful in
restricted visibility).
= rule 19 (d) only when detects by radar alone the presence of another vessel. Ownship
a. shall determine if a close-quarters situation is developing and/or risk of collision
exists
b. If so, Ownship shall take avoiding action in ample time
c. Ownship so far as possible the following shall be avoided::
(i). an alteration of course to port for a vessel forward of the beam
(i). an alteration of course towards a vessel abeam or abaft the beam
= rule 19 (e) Ownship hears apparently forward of her beam the fog signal of another
vessel or which cannot avoid a close-quarters situation with another vessel forward of
her beam,
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(i). Ownship shall reduce her speed to the minimum at which she can be kept on
her course.
(ii). Ownship shall if necessary take all her way off and

At all times, in any event navigate with extreme caution until danger of collision is over.
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These course recommendation (avoid an alteration of course to port for a vessel forward of the beam) or
reduce, stop speed (shall reduce her speed to the minimum at which she can be kept on her course.) are
for third stages in sight of one another “two to move: both vessels to take actions best aid to collision
avoidance” (as Figure 2-22: vessels obligations in collision avoidance varied by both vessel’s distance) or at
very close range when you have no clue where this target come from.
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2-45 Sailing instructions received from VHF, VTS vessel traffic service or Pilot Station

If by any means you can track the target by VHE, VTS vessel traffic service or Mr. Pilot instruction ownship
should take effective actions to avoid collision as their instructions with regards to rule 4-18 as in sight of one
another. These party’s VHF, VTS vessel traffic service or Mr. Pilot instructions has public service properties
which are propagating through air or their private communication devices. They are proper authorities to
regulate the traffic safety by paramount clause of COLREG Rule 1 (b) Nothing in these Rules shall
interfere with the operation of special rules made by an appropriate authority for roadsteads.......
However, these authorities also can make mistake ownship 1s still responsible for ownship’s collision
avoidance safety. If by any means you can track the target by ARPA, AIS.... etc.,. these data are gotten from
our equipment which are available only to ownship. When the collision risk involved with another target we
cannot see 1n restricted visibility ownship shall take actions as this rule required as above.
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Knowledge Base Summery for Junior OOW

Space Ship: collision risk area in last 3 minutes of speed vector

In the first chapter for cadet officer, we have discussed the knowledge of visual lookout including how to pick
up a reference point for visual bearing line and the clues need for our instinct of target distance at day and
night. We had discussed how to verify the collision risk by visual as basic situational awareness. Otherwise,
target bearing and distance means nothing to us if we don’t know it collision risk. The moment we saw a
target by eye and waited for few minutes our feeling of its bearing and distance change will decide what
action we will take. In this chapter for junior OOW, if more than one target has collision risk at the same time
we should know which one 1s most dangerous? We had discussed blind sector from bridge conning position
which 1s the closest distance OOW can monitor visually. Blind sector area is exactly the same as OOW has no
ability to control ownship’s movement (OOW disable area). Blind sector area= No control area. Ever since
we are a cadet we fix ship’s position by celestial, radar, GPS as a point in the chart or ECDIS. Now we
enlarge ownship to include our blind sector because head reach (advance) of our turning circles with different
rudder angle will as big as red ship in “Figure 2-08 Distance of Advance included blind sector”. This red
vessel should bear in mind for junior OOW 1n lookout. However, this red ship getting even bigger in “Figure
2-14: ARPA screen, 3 minutes True motion speed vector” which 1s also marked an imaginary collision risk
area. This imaginary collision risk area in last 3 minutes of speed vector 1s what we called Space Ship.
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Space Ship: An iconized ship to represent each ship last 3 minutes advance in her True motion speed vector.
In Figure 2-14: we see space ship in the end of 6 minutes speed vector where ownship has collision risk with
the vessel on our starboard bow after 6 minutes. In Figure 2-15: ARPA screen, we reduced true motion speed
vector to 3 minutes space ship length which is exactly the same as every vessel’s 3 minutes speed vector
length. We found in Figure 2-15 no vessel has collision risk with ownship within 3 minutes. By intersection
point on speed vectors, we can estimate the collision time with target vessel after 6 minutes. We have not
discussed fully how to maneuver ownship in multi -ship encounter situation with speed vectors in this chapter.
This space ship will be used to avoid collision with each ship has its own limitations of maneuvering. Speed
vector will prove to be very useful in multi-ship situation when we use radar lookout in ARPA.
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2-46 Visual lookout techniques: best backup lookout skill on bridge

How much small target bearing change is enough for passing clear? This can be done by using ARPA to
verify its CPA. When CPA data is immediately available in ARPA screen I wonder how many OOW will
notice the bearing change of target. Reliance on ARPA seems reasonable for junior OOW. However, OOW
using only ARPA to verify collision risk will lost visual awareness in collision avoidance. Cross reference 1s
always a must-be for a smart OOW 1f he wants to improve his ability. Yes. OOW can use AIS data or VHF
communication to achieve same purpose. But these artificial means also need positive identification of target
vessel 1n visual. This 1s the most difficult part at close range when OOW relied on radar data too much.
Target APRA or RADAR echo may lose in sea/rain clutters in close distance detection. We had seen in
Sanchi’s case, target’s echo or speed vector or collision risk alert lost from time to time due to sea/rain
clutters. In close range, the option left for OOW in lookout is visual lookout techniques: to verify the target
bearing change at close range if OOW could and to get positive identification of target so as to take effective
action in time. In the days to come, this feeling on visual bearing change will become part of our instinct on
bridge lookout. Bearing change awareness of target vessel bearing lines difference in different time 1s our
basic and ultimate skill in collision avoidance. In Figure 2-05 can you see target bearing had changed from
Figure 2-04?
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2-47 Too many faiths in ARPA is not nature.

Over reliance on electrical navigation equipment will have some potential risk due to their limitations in
detection which are known by experienced mariner. But, the limitation in human element to use these
equipments are not known to public. Human short term memory limited to 5 & 2 digits which cannot handle
all data provided by ARPA. This deficiency 1s not recognized by OOW, master and pilot, everyone just going
back and forth to check and re-check on ARPA data area again and again. We simple assume same equipment
check twice 1s double check and check/double check 1s due diligent of seamanship and. Actually, it 1s not. If
ARPA lost target data in last minute and you though I check again later it will be good by then. There are
50% chance you find those data you need are still missing in later time. How frustrate this can be when our
diligent 1s not paid out? Whole industrial did not question its deficiency in RADAR and ARPA like in
SANCHI’s case. We ignore target lost problem SANCHI’s OOW had faced 5 minutes before their death. We
blame for their “no action” or lack of “positive identification” in early stage, not equipment deficiency. To err
1s nature. But lack of skill is foolish. Your diligent is not competent. The competent OOW can use visual and
radar lookout to verify collision risk.

In a real case, despite lucrative payment of a pilot job in Taiwan. One pilot relied on RADAR data solely
(ever since he 1s a Junior OOW) to do piloting in harbour area had asked early retirement. This 1s not surprise
to me. His retirement 1s tired of those uncertainty accompanied with Radar usage and those restrictions in
RADAR cannot overcome by our diligent or 30 years experiences in using. This could also be your picture at
bridge if you did not have visual lookout techniques. So, you need to give yourself a break in using these
winding and hunting data in ARPA for a change of visual instinct while you are still a junior OOW.
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2-48 Knowing COLREGS - some graphic information to clear the smoke

In this stage of our career we did not have the authority to challenge COLREG. What we have to do 1s to
understand it by the clause and rules and follow company and Captain standing/night order. We put away its
application to senior OOW to discuss later. Here we provide some graphic information to clear the smoke a
little. These references had not provided in other article and subjected to more academical study if you have
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the chance go to graduated scholarship. We are the OOW at sea. We have the privilege to test its correctness
at scene.

End of chapter 2
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