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Development and Operation of the Deep-towed Color Video System

Kiyoshi OHTSUKA*3, Toshio TSUCHIY A *4
Jun HASHIMOTO *3

Since 1983; we researched into the deep sea floor using the sub-
mersible “SHINKAI 2000” and obtained some good results. At a same
time, it was proven that the pre-survey was very important to perform
efficiently the research on the deep sea floor by the submersible, We
can survey only a small part in a extensive survey site at one dive because
of the autonomy of the submersible.

Five years ago, we developed a basic system consisting of a deep-
towed color video instrument to observe minutely around the diving
site. It was a system which could show us a color video image of the
sea bottom up to 4,000 m depth in real time and take some photographs.

* 1 %fﬁﬁgﬁﬁg
x 2 TREBBHFEHR

* 3 Deep Sea Research Department

* 4 Deep Sea Technology Department
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The color video signal was converted to an FM signal to be sent to a
deck unit via a 4,500 m length double-armored coaxial cable.

Recently we extended the functions of the deep-towed system to get
some bottom samples and CTD data and to selectively use the low-light
B/W TV camera as occasion demands.

We will report the configulation and the operational results of this
new deep-towed color video system.
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Fig 2 Transmission loss characteristics of
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Table 1  Specifications of towing double —
armored coaxial cable
" H S 2
items specifications
LRSI & 9.6dB/km at
transmission loss 4MHz
KM >y €— & A 52120
characteristic impedance
| BERESE 96.8nF km

standard. capacitance |
oK R 5kV rms
maximum voltage
Ik W7 e B 19 ton
breakage strength
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Table 2 Characteristic of color video camera

H H E

items specification

W E S400 114 >F e v—bLyvafl =a—¥ay
video tube S400 1 sepatate mesh type Newvicon
GEi NTSC FERER RN

synchro rnethod NTSC standard inter synchro

EEHA 2:1 Av&8—v—2 , EHEBEH 5254

scan method 2:1 interless scan lime 525

KRB E 500 &L E (hulE)
horizontal resolution | 500 lines (center part)

EEHFERE 300 &LLE (FhLR)
vertical resolution 300 lines (center part)

BEERBE 0.35 lux
rminimum  luminous
intensity

v Xk A=k 55mm g9 1.5 ~ 360

leng system focus range 55mm, iris 1.5 ~360

BREFHBER DC 120V, 0.52A

power consumption
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Fig 3 Block diagram of underwater parts of this system
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Fig5 Three- tube—type video camera
attached to the end cap of the canister.
FM modulater was attached to the
camera.
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Table 3 Characteristic of B/W video camera

B 8 E B

items specification

e A5 2/ 34 >+ 3ER

video tube 2/3"” 3-tubes type

H15 —FHRA NTSC (IQ AX == — 4 )

color method NTSC (IQ method encoder)

EH FA 2:14v&8—L—2 FEEEEK 5254
scan metlod 2 :1 interless scan line 525
KRR 500% (:0H)

horizontal resolution | 500 lines (center part)

AR A R BE 150 lux (F1.6 +9dB)

minimum luminous

intensity

BERU M ENR DC10.5~15.0V, 10A(DC+12V)
power consumption

v X% £ S h R 9mm, & 1.4

lens system focus range 9mm, iris 1.4
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Table 4 Specification of the CTD sensor

5 H H B R B E & i:3
items Conductivity Temperature Depth
(mT, em) (C) (m)
HE B 1 ~65 - 2~430 0~ 6,300
measurement range
i B e 0.01 0.01 0.1% (FS)
resolution _
PIE RS +0.05 +0.025 + 0,25 %(F8)
accuracy
4 R By H &R K5 AbvA il =
sensor type electro -magnetic | platinum resistance strain guage
mnduction thermometer

X 6
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BMAICEFE SN/ CTD £+
Fig6 CTD sensor installed in the towed
frame.
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Fig.a shows the video signal from
color video camera and Fig.b shows
the FM video signal
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SITE NATSUSHIMA

REMARKS
DENSITY

HR MN SC

T: 4:20
T: 4:3@
7: 4:40
T: 4:50
7: S: 0
T: 5:10
T: 5320
T2 S:30
7: S5:40
7: 5:50

7: b: 0
T: 6:10
Ts &6£:20
7: 6:30
7: &:409
7: &:56
T e

s 7310
T2 7:20
T: 7:30

b
& e

MBI -

~J
000 oDooo D~
thadou e e

sF 80 wmr ¥R wE ®F A9 BE ap

oy

~J
00 9 0
LEE-NAR N

7:10:
7:10:15
7:10:25
7:16:3%
7:10:4%
7:10:55

211 5
T L
T3t1:25
7:11:35
7:11:50
7:12: ©
7:12:10
7:12:20
7:12:306
7:12:49

DNB87-3-MCS

1.63

DEFTH

24.7
23.1
23.5
36.0
34 .4
118.9
32.8
17.8
23.9
17.8

23.5
23.5
18.6
19.8
20.6
21.4
39.46
25.1
41.7
46.9

o7.8
70.8
83.3
5.9
£12.09
125.0
137.5
149.7
160.6
172.7

186.1
209.5
208.3
219 .7
231.4
243.5
254 .0
272.7
2779
289 .6

300 .2
311.9
324 .9
334.1
352.3
363.3
375.0
388.4
399.7
412.2

X 11

TMF

28 .81
29 .02
29 .01
29 .00
2% .01
27.83
28 .58
29 .01
28.81
29 .01

28.81
29 .01
29 .01
29 .01
29 .01
29 .00
29 .01
29 .00
28 .81
28.71

26.70
24 .60
24.21
23 .49
g b e
21.83
21 .13
20.48
20 .04
1%.4@

18.546
18.04
17 .61
17.4¢
17 .02
16.84
16.75
16.42
16.17
15.90

15.74
153.56
15.10
15.00
14.58
14,38
14 .09
13.75
13.56
12.593

879819

CND

97 .29
o7 .69
S7 .67
S7.66
<7 63
56 .45
=7 .86
297 .63
57 .43
S7 .63

S7.62
097 .42
o7.61
57 .61
57 .61
57 .62
=7.41
S7.61
©7.61
97 .29

oo .17
S2.72
S2.34
>51.64
-@ .65
49 .82
49 .04
48.36
47 .87
47.13

46 .24
435 .66
45 .20
44 9%
44,57
44 .38
44 ,29
43 .94
43 .48
43.39

43 .22
43 .94
42 .56
42 .44
42.01
41 .80
41 .52
41.15
4@ .96
40 .29

1987/ B/19

SAL HR MN SC
35.15 7: 4:25
35.28 7: 4:3%
35.27 7: 4:45
3527 7: 4:55
35 .29 7: 5: 5
35.27 72 5215
3% .44 Tt De2D
35 .24 T7: S5:35
35.295 T: S5:495
35.24 T2 S:55
35.38 7: &2 5
35.23 7: 63195
B o T | T: &:25
35.23 7: 6:335
35 .23 73 &6:45
30 .24 7: &:55
35 .09 7: 7: 35
35.23 T: 7:195
35.37 78 7:25
35.22 71 73135
39 .23 T2 7:45
35.05 T3 7:55
35 .06 7: 8: S
35.10 7: B8:15
35 .08 7: B:3¢@
35.00 73 B140
34 .95 71 B:150
34.93 7: 9: @
34 .89 : 9:1¢
34.81 71 9:20
34.76 73 9130
34 .70 : 9:49
34 .68 73 9:50
34 .64 7:110: @
34 .63 7:10:10
=4 .61 7:1€:2¢
34 .61 7:10:30
34.58 7:10:49
34 .56 7:10:50
34.%53 7:11: @
24 .52 7:11:10
34 .51 7:11:20
34 .47 T:11:30
34 .45 7:11:49
34 .42 7211355
34 .40 7:12: 5
34 .49 11124138
34 .35 T:12:29%
34 .34 7:12:35
34 .27 T:112:45

CTD ¥ — 2 D HIZH

DEPTH

31.1
24.3
42.9
28.7
33.2
253.6
19.4
18.2
334.5
17.4

053.8
8%.8
19.4
21.8
21.0
21 .4
21.4
29.5
46 .5
9.1

65.1

76 .9
88.6

101.1
119.7
131.1
142 .8
1355.3
168.3
178.8

190.5
202.3
213.6
225.3
237 .5
249 .2
260.9
2792.2
283.6
294.9

37 .0
318.4
329.7
339.0
358.0
369.7
381.5
393.2
4035.7
41&6.7

FILE MCS-3

TMP

28.82
29 .02
28.82
29.01
27 .01
27 .62
29 .01
29.01
26 .40
29 .02

24 .81
28.24
29.01
29 .01
29 .01
29 .01
29 .21
29 .01
29 .01
27 .04

23.39
24 .42
23.92
23.41
22.14
21.51
20 .63
26 .26
19.74
18.91

18.25
17.91
17.59
17.20
16.95
16.77
16.51
16.27
16.01
15.83

15.67
15.32
15.03
14.91
14.53
14,235
13.95
13.464
13.29
12.66

Figll Example of the print —out of CTD data
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CND

o7 .69
S7.68
S7.26
S57.64
57,65
$S.64
=7.63
27.463
54 .44
S7.42

T2.61
2b.62
97.561
97.62
o7.61
57.62
o7.61
o7 .62
97 .62
S0 .69

>3.87

°2.53
S2.94

>1.54
50.23
49 .25
48 .31
48 .06
47 .54
46 .62

45 .88
45 .54
45 .08
44 .75
44 .48
44 .31
44 .02
43.79
43.52
43.31

43.17
/2.735
42 .49
42 .37
41 .96
41 .67
41 .36
41 .03
49 .68
40 .02

SAL

35.42
39 .27
35.12
35 .25
35.25
34°.81
35.24
35.24
34 .86
35.0e9

34 .65

. 39.09

39.23
335.24
35.23
35.24
35.23
33 .23
39.23
35.32

335.16
35 .04
33.06
35.08
35.908
34 .81
34.77
34 .91
34 .87
34 .79

34.72
34.71
34 .66
34 .63
34 .61
34 .61
34 .57
34 .57
34.56
34.52

34 .93
34.46
34 .47
34 .46
34 .42
34.39
34 .37
34 .33
34.31
34 .25
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b 60 30

Temperature (°C )

=== (Conductivity {mU. cm)

A 1987 .08.09 07:04~08:02

sk EI:IL sak L»\L {File name : MCS -3)

Salinity

Canductivity

KT T ol 1i] o 10§

35 sSr

L S
Depth (m)

X 12 CTDT—Z2®dD7w » bl

Figl2 Example of the plotting of CTD data

X13 19876A3H, NEFEAXEEH# 100
~ A L ORFFARILILIE, KB 450m 28
R, ZROPSBEAVI=PEE SN

Fig13 A lots of white, small c¢rabs were
observed by this U/W video system at
“KAIKATA” sea mount , about 100nm
west from Chichijima of ogasawara
islands on the 3rd. of June, 1987,
The depth was ab. 450m .

JAMSTECTR 19 (1988)



1)
2)
3)
4)
M14 »5—EF+ =% CHEZEBLANS
BEBET Tz, TOFEER, K13m
BEAZPICHBELLSOT, FEIEZA7—.  5)
Figl4 This picture was taken at the same
place and the time with fig.13. The
original picture is the reversal color 6)

film.

2N MY) v F - w AR EPEINTS
7=, BEPLDEASEFICT LD REME D
HET Lz 77 7ER S

B EEA# 150nm

Figl5 Grab sampler dropped from towed

X15

X116

vehicle by the command signal to
sample the co-rich manganese nodules,

about 150nm south from Marcus island.

S EZ 3Tk
K B, PRz, I | AN FEEE
BYATADY —F— |, JAMSTECTR(8),
1~27, 1982
JRE FE, ErEEMRE - 7 [FEFE
WA, HRER OB ESMLE |,
JAMSTECTR(14),73~82, 1985
REH ., X% HEd, [BHATV S
S5 AEM ~e 5> 5 > 7ORIE |,
JAMSTECTR (19), 1988
TEFIE, X% %, |EnNREESRET

VEYART ADBEE |, JAMSTECTR (11),

13~29, 1983
PR, KIE B, Erh [ PSAaHEA
MR EO FEN SRR B LUEFFER |,
JAMSTECTR (3), 39~49, 1979
BA E, AhRE, &, [BEHRERE
fRie s AR v A7 a0,
JAMSTECTR (17), 19~23, 1986

(R 19874 11/530H)

HEICH LSBT T ER/7220040F5
LEHEEYA FAF vV —F —TRE 1, T
VETEHEL, EERELTO ER THRY
Ehi-BEE, BHRAEOSEIIH6mTH -
IEBHBRETA I A ST - &0 LHET
&7,

Figl6é This photo was taken at the finding

BBIC, KA AT oOBBIIBELSK B %
BB EBHR 7L — TOEBICHELRT D,
¥, BRI BWTEY BT 2 Wil W HiEE
ERE (B OMERER, RURFHEFRICRE
T

JAMSTECTR 19 (1988)

experience of the artificial objects
which were dropped previously. Though
the altitude of the towed vehicle was
about 6m, they could be monitored by
the B/ W video camera.

261



17 198448 A FKH MK 3,200m DI
D YED BRI LY

Figl7 Sampling of the mud of the sea bottom,
3,200m depth, off Akita, Aug.1984.
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