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A small vehicle “HORNET,” which is controlled using an optical
fiber cable (800 m in length), is currently under development. The

vehicle can be used for geological and biological surveys,and for inspe-

cting submarine structures up to a depth of 500m.

A slender tether cable (7mm in diameter) which has two graded-
index-multi-mode-optical fibers (50/125xm) and a pair of electric
power lines (0.32mm x 7) was developed in order to receive high-

quality-color TV signals,control degital signals, and to reduce water
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resistance. The optical-wavelength-d i vision-multiplexing transmission

system between the onboard computer and undersea electronic units

was tested,and the results were excellent.

The vehicle has two spherical aluminum hulls (about 430mm in

diameter and 5mm in thickeness) jointed with a cylinder, and four
thrusters (two attached on the cylinder (DC 80W) and the others on

both sides of the vehicle (DC 120W).

A high-quality color TV camera (broadcasting grade)and a low

light black and white TV camera (0.5 Lux) were set on tilt devices in

the spherical hulls with acrylic dome ports (15mm in thickness, 90°

sector angle).
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Specifications of HORNET — 500

Iy H (Y - -

item specifications

i A & E |

operation depth 500 m

R R - 5

dimension 120 (L) X 96 (W) x 56 (H) (cm)

B &

weight #1120 ke

2 7N %1 kg

buoyancy about 1 kg

18 53 A3/ v b

speed max. J3kt.
T YWE—4 (BE 15mm) BHE TV =9 454880 EEK

PE— 4% (AE 43cm) 2 B DPIMICERELEE % IS

= electronics and sensors are installed in two spherical pre-

structure ssure hulls of casted alluminum alloy with aclyric dome
ports (thickness 15mm)

= = AC 1,100V 3kVA

power source

A 72 R #
thrusters

DC 100V, 120W X2
DC 100V, 80W X2

£ — 7 ) E M

Vehicle instrumentation

1) #7-TVAXTF KKIEREE80Lux
color TV camera senstivity 80Lux

2) HETVAXS xIEHEE 0.3Lux S/N 44dB
black and white TV camera senstivity 0.3Lux

3 ) 2T YT 300wx2, 150wx2, (300w Xx2)
halogen lamp

4) J5hrat
compass

5) Bl ERET
rate gyro

6) REGT

depth sensor

S/N 53dB

i b & &

deck equipment

1) ava—#avbo—w =y}
computer control unit

2) ¥@EEavbo—w |
optical fiber communication unit

3) VTR

4) =4 F1LE
monitor TV

5) 8 &
power unit

r — 7 W
tether cable

800m, 7mmeo
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Specification of the optical fiber transmission
2 T T F o 7 F Y &
specifications analog signal digital signal
B SpmY 0.780 0.880 0.780 .~ 0.880
wavelength |
¥ ot F F HIHXY¥ 14 24— F (AlGaAs —LED)
light element lighting emitting diode
2 % £ F Si — APD Si —PIN — PD

transmission element

- avaranche photo diode

- PIN type photo diode

= &£ 7 [

transmitted direction

£ — 7 -
uplink

E— 7 V-
uplink

M—E—=7v
downlink

5, P} IN
optical fiber

GI®B=LwFE-—-F

50/125,&1}:1

graded index silicon fiber

Iz X BB B

transmission distance

800m

=z & K K

transmission code

intensity modulation

#ALHX (NR Z)
asynchronous

e
frequency band

S0 HZ~6MHZ

H

= %
bit rate

E

100kbps

S/N

47dB L k

2y o=

error rate

10-9 L F

kv N
output light power

—14.5dB —14.5dB

~16.9dB —16.9dB

K/NZELVXLV
input light power

—30.5dB —29.1dB

. —36dB

—36dB

@ % E &

line and connectors loss

3dB

3dB

B ox

loss

W DM
WD M

9dB

9dB

A IIZI:'I A vy 7 242
signal interface

IVp-p/75 £

TTL — 1C
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