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The Accuracy of the Warp Length and Tension
Measurement System Built as a Trial

Teisuke Miura*, Susumu SEMIzu*, Kanji MATUSHIMA**,
Kinzo Orosar**, Yuji Izumr***
and Toyomitu NARAYAMA****

Abstract

In order to obtain more knowledge about the control of a midwater trawl system, a warp
length and tension measurement system was built as a trial. This system was tested on the
sampling trawl experiment to clarify the accuracy of the measurements.

Field tests in the sea showed that the accuracy of warp length measurements was +0.8
m (under 600 m), and the accuracy of warp tension measurements was +14 kg (under 1,000
kg).

The new measurement system, notwithstanding some problems, showed that it would be
useful and profitable to study the control of a midwater trawl system.
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Fig. 2. Apparatus assemblage in laboratory.
A : Programmable controller, B: Display, C: Amplifier.
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Fig. 3. Block diagram of measurement and control systems.
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Fig. 4. Arrangement of load cells for the measurement of warp-tension.
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Table 1. Residuals and differences in the measurement of port warp-tension meter

No. Independent X, Observed Y, Predicted Y¥,* Residual Y,—Y,* Difference ¥,— Y,

(kg) (kg) (kg) (kg) (kg)
1 939 908 902 6 —31
2 980 939 940 -1 —41
3 818 794 788 6 24
4 887 843 863 ~10 M
5 74 751 47 4 —923
6 661 641 641 0 —20
7 619 895 883 12 —24
8 752 732 726 6 —20
9 713 678 690 —12 —35
10 693 664 671 -7 —29
11 611 548 594 ~10 27
12 568 547 554 -1 —21
13 541 535 529 6 -6
14 545 535 533 2 ~10
15 518 501 507 — 6 —-17
16 510 499 500 -1 11
17 446 444 440 4 -2
18 484 467 475 -8 17
19 406 399 402 -3 -7
20 426 420 421 ' -1 -6
21 383 385 381 4 2
22 369 377 368 9 8
23 357 357 356 1 0
24 320 320 392 —2 0
25 398 333 329 4 5
26 291 295 295 0 4
27 278 289 282 7 11
28 236 247 243 4 11
29 234 241 241 0 7
30 214 217 293 -6 3

Regression line: Y,*=22.140.937X,, Correlation coefficient : r=0.999.

EREERLERKT
Y,*=0.389+0.997X, (3)
LR D MHEBIGREIL r=0.999 TH B,
LT
*=0.323+1.00X, (4)

ERE OHEBAREILr=0999 L fcote, MK LD 7V —-FRIERELE 7V —FTD~—F VT DE
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Table 2. Residuals and differences in the measurement of starboard warp-tension meter

No. Independent X, Observed Y, Predicted Y,* Residual Y,—Y,* Difference ¥,- Y,

(kg) (kg) (kg) (kg) (kg)
1 870 923 926 -3 53
2 885 934 941 -1 49
3 821 893 876 17 72
4 898 936 954 -15 41
5 738 793 791 3 55
6 745 807 798 9 62
7 654 694 705 —11 40
8 625 682 676 6 56
9 613 663 663 0 50
10 585 642 634 8 57
11 535 583 583 0 48
12 494 548 541 7 54
13 476 521 523 —2 45
14 454 497 500 -3 43
15 426 468 472 —4 42
16 367 425 412 13 58
17 377 419 422 -3 42
18 334 372 378 -6 38
19 301 340 344 — 4 39
20 289 329 332 -3 40
21 266 308 308 0 42
22 321 359 365 -6 38
23 281 329 324 5 48
24 258 299 300 -1 41
25 235 274 277 -3 39
26 228 269 269 0 41
27 226 267 267 0 41
28 216 264 957 7 48
29 201 240 242 -2 39
30 202 241 243 -2 39

Regression line: Y,*=36.4+1.02X,, Correlation coefficient : r=0.999.

Y—-X, 7 —7DREEZOWTKEL hbdEREZRLI,

z =

WEOEZF —Hic, BELVSOR, FHBORTEE-IMEHEROERS, BES%
B0t D, ELBEFDONFRALDOLETHD, CoT, EESELSDEAM L DD LE
Ex\v\», BEILVI30RAF Y0/ IVEELX VY, £-C, EREIE, EfE»LoflE
EoREHoThEV I LiLhkhsd, T, BEIQRERN LD L S smoREFRYERT
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Fig. 5. Relation between the output of load Fig. 6. Relation between the output of load
cell (Independent X,) and the indicated cell (Independent X,) and the indicated
value (Observed Y,) on the measurement of value (Observed Y,) on the measurement of
the port warp-tension meter. the starboard warp-tension meter.

Table 3. Residuals and differences in the measurement of port warp-length meter

Independent X,  Observed Y, Predicted ¥,* Residual ¥,—Y,* Difference ¥,— Y,

No. (m) (m) (m) (m) T )
1 0 0 0 0 0
2 98 98 98 0 0
3 197 197 197 0 0
4 297 297 296 1 0
5 397 396 396 0 -1
6 499 498 498 0 -1
7 600 ‘ 598 598 0 —2

Regression line: Y,*=0.389+40.997X,, Correlation coefficient : r=0.999.

Table4. Residuals and differences in the measurement of starboard warp-length meter

Independent X,  Observed ¥,  Predicted Y,* Residual ¥,—Y¥,* Difference ¥, - Y,

No. (m) (m) (m) (m) (m)
1 0 0 0 0 0
2 100 101 101 0 1
3 199 201 201 0 2
4 300 302 302 0 2
5 400 403 403 0 3
6 500 503 503 0 3
7 600 604 604 0 4

Regression line: Y,*=0.323+1.00X,, Correlation coefficient : r=0.999.
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800 800
Y/=0.389 +0.997 X; Y/=0.323+1.00 X,
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Fig. 7. Relation between the value of Fig. 8. Relation between the value of
marking-length (Independent X,) and the marking-length (Independent X,) and the
indicated value (Observed Y)) on the mea- indicated value (Observed Y,) on the mea-
surement of the port warp-length meter. surement of the starboard warp-length

meter.
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