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In the Previous Study

= First Paper: presented in ENC 2014

“Study on the Fusion of Navigational
Information toward e-Navigation”

Propose and discuss basic fusion
algorithm.

Discuss performance of ARPA
systematically for fusion of ARPA and

AlS.




In the Previous Study

Second Paper: presented in IAIN 2015

“Availability of Navigational Fusion System
for Small Domestic Vessels”

Propose and discuss association
algorithm.

Compare with ARPA information by

using plotting point as association
method.

In the Previous Study

Third Paper: presented in ISIS 2016

“Availability of Navigational Fusion System for
Small Domestic Vessels

- Association between ARPA and AIS -’

Verify for our study and proposed association
algorithm.

Extract of the problem and Resolve that
problem.




PERFORMANCE OF ARPA INFORMATION
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Figure 1 Ship’s Double Axes Velocities
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Figure 2 Relative Position and Ship’s Speed




Relative / True Vector

- Relative Vector by figure 2

r= Soct - SOGO (8)

- Ture Vector of Target Ship
Sog, =T + Sog, 9)

« Ship’s heading
Hry, =7+ Hry, — (L — L) — (T = Tp) (10)

DCPA = |r|-sina (11)

TCPA = |r|-cosa/|7| (12)

where a=ang.|r|-p—mn
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Proposed Plotting Point

Fig.3. ARPA Plotting Point

Own Ship’s and Target Ship’s Heading are 6,
and 0; , and the center of bearing is (1).

Boi = (ﬁmini +:8maxi)/2 (1

AIS ANT position onboard is
_ ((b-a)/2
Pant; = ((a0ya) @)

Target Ship’s (i) Position on center is
_ sinf —cos6\ ((b-a)/2
Po; = Panr; + (cos @ siné )((d-C)/Z)
(3)

Where, “a” is the distance between ANT to
Bow.

“b” is the distance between Stern to ANT.
“c” is the distance between Starboard to
ANT.

“d” is the distance between Port to ANT.

Target Feature Point
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Fig.4 Target Feature Points

Position (1) ~ (5) are

_ sinf; —cosb; xki)
Pi; = Po; + (cos 0; sin6; ) (J/ki
(4)

Wherek = 1 ~5, and each position is
X1\ _ L2y (*2i) _ (w-B)2
()’1;) =( 0 ), (yzz) _( -BJ2 )’
X310\ _ (-L/2 X4\ _ (-L/2
(3’3:) B (-3/2)’ (3’42) - (3/2)
X5:\ _ ((L-B)/2
and <y5i) B ( B/2 ) ()

Where L is Ship’s Length and B is Breadth
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Figure 5. Differences between Calculated by AIS and ARPA
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Figure 6. Differences between Calculated by AIS and ARPA
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Fig.7 Time History of Own Ship's Heading and Speed
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Fig.8 Time History on the Heading, COG and Course of ARPA and AIS




Difference of Range and Bearing betwee

n ARPA and AIS
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Fig.9 Time History on the RADAR RANGE
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Fig.10 Time History on the difference of Ranges between ARPA and AIS
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Fig.11 Time History on the difference of Bearings between ARPA and AIS

Deference of Range between ARPA and AlS

with Compensation
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Fig.12 Time History on the difference of Range between ARPA

and AIS with Compensation
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Fig.13 Time History on the difference of Range between ARPA and AIS

without Compensation and with Compensation




Table 1 Statistics for dR and dB

interval raw dR conpensated dR

drift 1.328 -0.024 |m/min

A-B-C 2214 -0.040 |cm/sec

average average raw dB

A 93.18 49.01 |m A -0.29016
B 112.14 46.64 |m B -0.35372
& 133.60 46.47 |m C -0.24041
A-B-C 109.73 4751 [m A-B-C -0.30479
D 120.06 31.26 |m D -0.02749
sig sig

A 5.90 554 |m A 0.154255
B 43.76 19.44 |m B 0.237372
C 11.25 1.77 |m C 0171727
A-B-C 32.32 13.38 |m A-B-C 0.202324
D 2047 20.64 |m D 0.794257
duration

A 12.53 12.53 |min

B 12.99 12.99 [min

G 6.99 6.99 |min

A-B-C 32.60 32.60 [min

D 12.42 12.42 |min
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In general
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