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A Study on Development of Visual Navigational Aids to improve
Maritime Situation Awareness
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Abstract

This paper developes the navigation visual aid supporting a watch officer’s situation awareness and analyzes its performance
test result. Developing the equipment made from composite video sensor which transfer video signal, ranger laser measure—
ment model which search out distance, Pan/ Tilt, center control device. The developed equipment with Pan/Tilt was made
from high performance video sensor and ranger laser measurement. To make a real ship test, we carried on setting the de-
veloped equipment on ship, observed a danger factor and analyzed a image, and from that we can evaluate marine environ—
ment awareness. Through this result, the developed equipment can show effective ability of the awareness of the clearer
check and resolution situation when compare with the binocular.

Key Words : Visual navigatial aid, Sea trial, Pan-tilt, Imaging sensor, Lager range finder
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Fig. 1 . Operating principles of visual
navigational aid
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Table 1. Figures of Real time front observation
navigation System

Parameter Unit Value
Driving range deg 360
Accuracy of angle mrad Imrad
Detection range of rager m 10,000
Accuracy of distance m +5
Power of rager mJ,ns 4, 30
wavelength of rager £m 1.54
type of rager - Erglass
weight kg 15
Power loss W 25
loss information pixel 1.3M
Optical zoom Bl 12
Distance of detection km <50
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Fig. 2. Main element part of imaging sensor.
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Fig. 2. Core technology of imaging sensor

QAR N7 &

Fe%S Fdsty] gste] Z7te] o R
o]Fojd AZAZS Agdte] 2HAYS W

12X optical | 5A1Z 4 A& A=2ZH, Fd= AA 2 A
zoom lens¥- |5 HAg}, FHUd= Az}, nlo]az P 4
g 9 gy Emslel oa A4 stE

o] Fukal e 7% Fo] #Al7]%
Fo/Ex 0 AT & s 2t

_|o) A=Ee ¥FF Cam 2 TERE 7))

Mechanical |, e b .
Ho g Aofsli= F-EOZH zoom Al
bz‘zf“; tE 7)AA Aol AF SAZ 98 A4,
OVT e Agdeld 2 29 A1Es)% Bl
)4 7)4:9)
A, 59, TE dagE 2 ool
Step-motor ; = =0 olsl
2 control® HE2 FAE glov AFxHs % &
” et A e Sol dlaly]%9
Image FAE T3l s = CCDol YA =
sensor |Weoll o3t 1 olw|x] HEZE 913 = 7]
module- |&°] &%

. Qe 4 9 AuE udd, ustde
COMMUNCA 15k 91a Aol el L 75
O IMERACEl ) sl AFe] m&Tde 918 G4
;onomtmgl 7]_ E_b‘]—?(’] oZ %—EHL% ?_EifzﬂO]:': x]]o—]ig

ontro - o -
A7 ARl aFEE, AR @ AR
LR ES B

E 3 B G4 HAel Al

Table 3. Features of complex imaging sensor

Parameter Value Unit
Image Format 3 inch
Focal Length 8796 mm

Iris F1.671000 Video
Mount Type C -
Temp. Range -10 ~ +50 T

Size 130x77x87 mm

Weight 1.2 kg
Power 12 VDC
corrEnanlerzlriI(]:thion UART, 12C, SPI
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Table 4. Core technology of laser range finder
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Table 5. Features of laser range finder

Parameter Value Unit
Wavelength 1.54 um
Supply power 5 m]J
Pulse width 30 nsec
Beam divergence angle 0.5 mrad
Repetition ratio 2 (Max.) Hz
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Size 5 mm
Weight 35 kg

213 H/EE &% A A

Azbnz AR el AF, 29 e w9l 919
£ pAdo e, BUES o) At B9l we
0059 gel ©5e Bd 2A) 47} AFsa A
HES P aaR: B3 AES, Aol 559
BAL A NG 55 A, 5 Sebolu, Ao g &
DeZeR PG 09 38 A%E AYE BAoln 5
S 39 el 9 AAs oA Ae BH71E g
itk 53 34 ol @ FHe] FreE® &9
o4& A getel AASNE D= A E 63 2t

(a) HOUSING

- TILTMOTOR

- TILT ENCODER
- MOTOR DRIVER
- CONTROLLER

(c) SLIMLING

- PAN MOTOR
- PAN ENCODER

gl 3 HEE

Fig. 3. Body of highly efficient Pan-tilt
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Table 6. Features of PAN/TILT

Parameter Value Unit
Acuator DD(Direct drive) SERVO B
SYSTEM
Supply power 85V AC~265V AC V AC
. PAN : 0.1~90 .
Action speed TILT © 0.1 ~40 /sec
Drivi PAN : 360 Endless / o
riving fanee TILT : -30~+30
Temp. Range -40 ~ +50 °c
Size 530(L) X 280(W) X 390(H) | mm
Weight 60 Kg
Texture SUS316, AL6061

Optical device f:10~500mm vidual zoom

camera
Type. of Cpntrol RS-422
Signaling
Signaling speed 9600bps -
Type of protocol PELCO-D -

Software GUI Software
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Table 7. Features of monitor of center controller
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Parameter Value Unit
Size 20.1 inch
Active Area 408+306 mm
Resolution 1600 = 1200 dpi
Contrast 300:1 -
Light 250 Cd/m




Field of View 85 °
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Table 8. Features of joystick of center controller

Parameter Value
Type of Control Signaling | RS232 , RS485 | RS422
Preset 256
Step of Control Speed 10
Supply power 12
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Table 9. Features of control server of center
controller
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Parameter Values

Type of Processor Intel CoreTM 2 duo

HDD 2,57 160
Embedded Cache 256KB “ 4, L2
processor FSB 1333

2 x 240-pin DDR2 667 to
2.0GB.
Two Realtek RTL8111C PCI
Express Gigabit controllers

Realtek ALC662 High
Definition audio CODEC

Main Memory

Onbord Lan Features

Audio Features

Az Fsnagne A5 2 A S #s]
s, 20119 39 2878 49 19744 597 00Tk
Aol SAlshe] St skl efehe A
3}

31 Aled Zal

BE D ADE PAE WEEE AL Huke 2y

3¢l 792 Deckol HAs, G4 WUE s 5
A ]

Ale] A= A Ao AT Ak
BEEe g 79 a9 8% B I B

O 7. Muke| g
Fig. 7. Set Pan-tilt up on co

a2l 8 Mg
Fig. 8. Set central controller up on bridge

S ot of ZA| By

Al A g B 71

rlo

3 107 Zth

X 10. ol &HfEl

Table 10. State of Sea

Items Dimensions
Sea Condition Beaufort Scale 3
Wind Seed 5 knot
Visibility Scale 4
Sea Wave 0.6 m
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Table 11. Features of Target A, B, C, D
Target | Target | Target | Target
-A -B -C -D
Type Light house Lighted Buoy
Distance(m) | 5200 3700 3300 5370
Hight(m) 11 9.3 5.6 5.6
Breath 4-5 2.3 2.0 2.0
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Fig. 9. Result of sea trial of target A
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Fig. 10. Result of sea trial of target B
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