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Development of an acoustic-optical system (J-QUEST) for fisheries surveysl]

— Optical System —

Hideyuki TakaHAsHI, Kouichi Sawapa, Yoshimi Takao, Koki ABE,

Kenji MacHIDA, Chifumi KikumoTo and Morihiro SucimoTo

Abstract: The acoustic-optical system, J-QUEST is an instrument package designed to measure mesopelagic fish

schools such as lanternfishes. The system consists of a quantitative echo-sounder and a stereo TV camera system.

This paper describes specifications of the J-QUEST optical system (The detail of entire system and its acoustic system

are described in a companion paper). We made a stereo camera system with two highly sensitive underwater TV

cameras to estimate the size, tilt angle, and swimming speed of targets. Standard and tele-conversion lens sets were

developed to be interchanged to match target sizes. A guideline chart set is introduced to choose suitable lens set

according to assumed target size and distance. A pair of underwater illumination units was attached on the J-QUEST.
An optical control unit was developed and installed in the J-QUEST pressure housing. Camera images are monitored on
deck via a underwater cable, while control commands are sent to optical control unit via the cable.

Keywords: J-QUEST, HARP target, stereo TV camera, fish size estimate
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Term Acoustic method Optical method
Fish identification O o
Fish size 0 o
Density o O
School volume o X
Survey range o O

OOOHARPOOOOOODOTVOOOOOO

Imaging method Single tube black and white HARP target
Minimum illuminace level 0.015Lux (F=1.4, Auto gain control ON)
Resolution 700TV lines or more (at horizontal center)
S/N ratio 57dB or more

Signal output VS* signal 1.0Vp-p 75Q NTSC

Electric power DC12V / approx. 12W

Sensitivity switching Auto

Amplifier gain switching Auto

Master lens Type: C814BEX-2

Focal length 8mm
F number Equivalent to 1.40] 360
Iris Auto
Focus Manual
Housing Anticorrosive aluminum (hard anodic coating)
Dimensions @ 124x 327mm
Weight Approx. 5.0kg
Submersible limit 1000m
Quantity 2
O-ring type G95

* \ertical synchronization
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(A) Standard Lens oog

Front

(B) X2 Tele-conversion Lens
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Standard lens x 2 Tele-conversion lens
Focal length Approx. 11.1mm Approx. 23.0mm
Lens construcction 1 elementin 1 group 3 elements in 3 groups
Material of external lensCJ 0 O O O O O O O Pyrex glass (refractive index 1.47)
Diameter of external lens 54.5mm 90mm
Material of internal lens Glass
Horizontal field of view (in water) Approx. 43.3° Approx. 15.0C1
Hyperfocal distance 4.38m 18.88m
HousingD O 0 00O 0000 O OO O Anticorrosive aluminum (hard anodic coating)
Dimensions @ 90x 26mm @ 105% 82mm
Weight Approx. 0.25kg Approx. 1.0kg
Quantity 2 2

O-ringtype0 000000000000 0000O0O0OGY5

* Available field of view excluding the shading
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Type Halmeic light (Type: JCD100V150WM)
(Color temperature: 3075K, Average life: 200 hours)

Electric power ~ AC100V / 150W (50/60Hz)

Housing Anticorrosive aluminum (hard anodic coating)
External lens Pyrex heat-resistant glass
Connector type  XSJ-2-BCR

Submersible limit 300m (30kgf/cm?)

Dimensions @ 70x 100mm (connector not included)
Weight Approx. 0.5kg
Quantity 2
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Dimensions 160x 144x 200mm
Weight Approx. 3.5kg
Connectors Power input x 1

Power output for underwater TV camera x 1

Video image input x 2
Video image output x 2
Gain lock output x 2

Power output for underwater illumination unit x 1

Command signal input x 1
Input voltage

AC10V (for underwater TV camerald remote control)

AC100V 8for underwater illumination unit)

Output voltage

DC12V+ 0.1V / 1.3A (for underwater TV camera)

ACO0~100V (for underwater illumination unit, variable)

Remote control
Control
Transmission speed
Communication
Synchronizing
Bit composition

RS232C
9600bps

Start-stop synchronizing
Start bit : 1 bit

Data bit : 7 bit

Parity (Vertical) : 1 bit
Stop bit : 1 bit

Parity check Even (Vertical)

Frame counter

One-way communication from control PC

Image NTSC color signal / 525 lines, 60Hz, black and white signal

Image input
Image output
Character level
Format

Approx. 1.0Vp-p
(O see Fig.12)

Underwater illumination unit
Maximum output 100V / 400W
Control method Thyrister
Intensity control \oltage divider
Hlumination level

Composite VBS* / VS** 1.0V p-p 75Q loadd L/R-channel independent
Composite VBS* / VS** 1.0V p-p 75Q loadd L/R-channel independent

16 steps (100.00) 93.3[J 86.6[] 8001 73.301 66.611 53.301 46.6[1 40.001 33.3[1 20.00] 13.30] 6.6[1 0.0V)

* Video-burst and synchronization
** \fertical synchronization
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0 00 Command

0000000000 Action

0 0 O Valid condition(s)

A. Control of frame counte

START
STOP
RES_CNT
RES_ALL
POSx
POS_INC
POS_DEC
FRM2FLD
FLD2FRM
PAGEXxx

Start counting

Stop counting

Reset counter value (maintaining page value)
Reset all value

Move counter to a set position (x: 00 9)
Increase counter position

Decrease counter position

Change count unit to field

Change count unit to frame

Set page value to xx (xx: 000 99)

B. Control of underwater illumination units

LIGHT_ON
LIGHT_OFF
LIGHT_INC
LIGHT_DEC
LIGHTxx
TEST_mm_nn

C. All
INIT

Turn lights on at set intensity

Turn lights off (maintaining set intensity)

Increase illumination intensity

Decrease illumination intensity

Set illumination intensity to xx (xx: 00~15)

Test (turn light on at mm intensity for nn seconds)
(mm: 01~04, nn: 01~99)

Counter stop
Counter counting
Counter stop
Counter stop
None

None

None

None

None

Counter stop

Invalid when TEST, LIGHT_OFF
Invalid when TEST, LIGHT_ON
Invalid when TEST, LIGHT_ON
Invalid when TEST, LIGHT_ON
Invalid when TEST

None

Initialize (Stop counting, Page and counter values to O, None
Count unit to frame, Turn light off, Light intensity to 0)
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Page Minute Second Frame or Field
(00~99) (00~59) (00~59) (00~29 or 59)
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