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Abstract : There are no ex-port evaluations for the propriety and efficiency of AtoNs considering risk elements and environmental changes afier the
opening of a port. It is necessary to develop objective indicators and evaluation models to fill this gap. This study establishes an efficiency analysis
model for Aids to Navigation (ANEffic) focusing on manned lighthouse, which include 20 function indices. After running a function assessment, an
Analytic Hierarchy Process (AHP) and Likert scale are used to address port operations, national policies and expert opinions. As the result of the
assessment, Yeongdo, Gageodo, Geomundo and Jukbyun Lighthouses are highly regarded in the propriety and efficiency of AtoN. And Uleungdo,
Gasado, Songdaemal and Ulgi Lighthouses need to review detailed evaluations. The ANEffic developed should be utilized as basic tool to collect data

for efficient management and to re-arrange the policy decisions regarding AtoNs as appropriate.
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1. The Object Selection

of Efficiency Analysis

2. Function Assessment — | FD Ald? to.
Navigation

|| F2) District
management

|| F3) National
Policy
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’ 4. Likert scale ‘
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’ 7. Result ‘

Fig. 1. The Flowchart of Efficiency Analysis Model for Aids
to Navigation (ANEffic).
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¥ If the inverse, enter “1/X”

Table 2. Questionnaire on AHP (Analytic Hierarchy Process)
Standards

How much is ‘A’ more
important than ‘B’?

How much is ‘A’ more
important than ‘C’?

How much is ‘A’ more
important than ‘D’?

How much is ‘B’ more
important than ‘C’?

How much is ‘B’ more
important than ‘D’?

How much is ‘C’ more
important than ‘D’?

2.4 SEEXANH Exd FIt

1

k]
i

k2], ©f

1] 9

o

7}

¢}

]

t= 71l

of

S
7}

=7} 977) %
[e= o1 N N
T2

A7

’ O
p.

L

(e

24 7]

shat =7}

gl

o

[e)

—

SERESE T

7 <]

.

AFASE 43, T B
7

EIERERE

3-5. 454
=

3
&2t 7]

t

b
o

=
RL
=
=

i &

A3
Ol

[
AT

o)
4)

o 14

™ T

11 9]

g @7}s
37k o9 o

3
&l

b9 ARAS FRY 5
=

o
=
1%

iy
o
—_

ﬂvﬁo

EE

Ao
IS |

1

o

=i

b 7Ps e

gl

2] 7 E & &= (Likert scale)

ﬁo

2 Bk 9

2 I A

o

7H’d 17]

]

[}

o

Zkell

87] 918 aFolr.

e

X
23]

8d 87t a4

=3

Fig. 2. Questionnaire on Likert scale.

EHEXAA

3

o

=1

2.5

o

E=

[e)

x|

E
RIS,

| A 71

2139} %4(AHP, Analytic Hierarchy Process) 7]

A

=
K3

| &3

X

=
S

ol o

IR BE It
17F 71%

3

H w7t o 7]§ke] 7
(]

—

S

N

]
qul

-

°]
o]

2.3 7|

Nfo

]

e

A8l B547A

=3

&

o e
s 53

o)

A, B, C X137} & 745 Table

2 Sof WA E

bich. o

S

- 651 -



T 14.63)ME AMEESUI 22 7 =9koH

]

)
3

5 (

wHa e - 7]

[}
pos

2~
T

=4

s}

0fo

p.S|
S

ZEXANY £8Y=Z4 2 (ANEffic) 2l

st

3.

=
AL

7F =

[e]

]

3

AET dse] §

[e]

]

3

i, &7l =o=

+ 12.78)°] A1

[e]

(uﬂ

TESH cow

=
[¢}

A 7]

Al
20

T 1655 = 7tE =57 282 713

3

(

p

744

2]7]
o

TC

S S

Moje M3

=
(L

3.1

1INy
of T o
Xl 0
" :
=T B
Mmoo
T <A
N
I o P
RN
wDE
TEz
e
or X o
< W o
Eiov
Eoﬁ%
o oR
o o) [
LSy
T
7 o "
o djo o
o) W o
TN

i
o

xr
i

N

i
o

22 A

T
AL
=

= 2}
n5=

=

Hlo

jariy
o

5t
3.3t

7FE Ak

o

]

i, ¢l co2 %

A= s ==
=170

oh

S

s

+ 13.27)° A

o

¢}

(uﬂ
==
S

I

G}
7

i

7 oF

3}
=

o g1

v

R

-
R

k

I

15

o

[e]
T

TH(Ministry of Oceans and Fisheries, 2015b). L &

Zuete

o

TUE AA
o A TH(Ministry of Oceans and

A3 FA-2el 7k o] 5017

el
=

o

o))
He

ol
=

g A

)]

[e=]
=2
2=
T

-

L
R

3

Yotxrd JtESA &4

74 %

—

=

A
3.3 7|
hy2

+o]

o

35 5o

el

3

Al
2]

o)

[
T 7 (Ministry of Oceans and Fisheries, 2016c)°l] 2] 7

=

v 2x(

]

A

5T
It

=

[}

.

i3

Fisheries, 2015c). & A}

o

3l

X
il
—_

®R

,_ﬂo
K
ﬁo
B
o
ﬂ
i
s
ﬁo
B
L

e

o|
~
Hr
%

jase]

13

o~

o

Hlo

0

Average
0.131
0.137
0.676
0.046

0.230
0.061
0.682
0.027

No 3

No 2
0.104
0.173
0.662
0.061

]

27

7HA

o

No 1

0.059

0.177

0.730

0.034
x|

0.137, =7+

e

F2
F3
F 4

Table 3. Result of AHP (Analytic Hierarchy Process)
F 1

u}2} Table 33 o] 7}

=
[¢}

s

3
ol A 2 Th
=

=

=

3
oh

.
G937 E
565
N3 56.0
50.0
415

Fig. 37 #Zth

770

ns ¢

L

L

730
490

=L

[}

]

3

A ATAATR W,/

=z
=

||
46.0 455

=
556

o
A
500

53—

.

625 630
+ v
510 510 500

i 57.24%

&

A

] %

Ll

Z

uifaeqg
oymos
wfuowng
oLy
Buopog
opBUaIN
opyeq
uaakgyng
Jo8wop

|2 waepiuos
T
1oSj0alues
opBUcE.
ap3nia
apAnpED
opnuaewos
[Ewanas
oplos
apSuopa
opunuwoag
opn

Hues
apeiey
opefnyo
opessueq
apAnr
apaley
opesen
opoaden
opBuoy
ndo o
oplew
opBunipoy
opsug
opruuns
opna
oprueg
opsunysos

- 652 -

Fig. 3. The result of Function analysis for manned lighthouse.
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