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Development of a method for numbering the knots and bars of netting

Satoshi KUBO~®

Abstract In the field of fishing, there have been several traditional uses of netting (fish-
ing nets) seen over the years . To achieve further development and improvement, experi-
mentation using a field survey or tank test is required. Recently, some attempts at
numerical simulation to determine netting movement have taken place. In numerical simu-
lations of this type, each knot and twine(bar) of the netting must be numbered. Generally,
when a net texture is laid flat, the knots and bars of the net are placed in orderly rows.
Therefore, in the case of simple net-texture shapes, this work is not too difficult and can
even be done manually.

However, if this work could be done with a computer, the task of numbering various net
shapes would become easier and faster.

This document is a report on a method for numbering the knots and bars of variously
shaped net textures with a computer by applying Cauchy's integral formula in a complex
number field. After numbering is completed using this method, the data is processed in
order to obtain a form that can be used for numerical simulation. Also, one example of sea-
surface crawl-netting moored by ropes is shown in the first paragraph of the computer
simulation.

Key words: Cauchy's formula, automatic numbering, netting movement, computer simu-
lation
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Fig. 2. Net texture arrangement and coordinates
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Table 1. Calculation result at each As value (in case of I=5).

Position Calculated g Judgment
I J As=0.0lcm As=0.lecm As=1.0cm (0: Ext., 1: Int.)
5 1 3.228E-04 3.225E-03 3.223E-02 0
5 2 *1.000000 *1.000000 *1.000000 1
5 3 1.000059 1.000579 1.004994 1
5 4 1.000013 1.000114 1.000539 1
5 5 0.9999993 0.9999933 0.9993478 1
5 6 1.000010 1.000114 1.000539 1
5 7 1.000059 1.000579 1.004993 1
5 8 *1.000000 *1.000000 *1.000000 1
5 9 3.226E-04 3.225E-03 3.223E-02 0

*

means that the knot is on a border and its value is set



faHASEET B L CHAD F vy =1 v S FREOBFE 11

DOAERIGRE L DFFEL S HEET 5 7o Table 2 2 W
T, MEHIE TR L TV B b B EEEIC i B REET o [
e, shoo@iESE2#E~NS, (@ (I, J) TR
SINBEEEAEFLE LT, TOREMICE—ICLI NI
IR AN T OFEEIAEAE ST B (Fig. 3)s

I J+D, I-1, ), U, J-D, U+1, JH «AD

NS4 ENEFNICDOWTTable 2 DF— 4 I
GENHEARMLELE T HHEEIER L TV BT &
HIWrd 5, & L CRIKMITHILOFEET (I, J) 1T
THEEHOMBB LTS OHMINEFEES 2R F— 5
ZERkd % (Table 3 ),

MNEBHNES 25T 3HE

MARTRDEF > 3 2 L — v a YITBWTIE, &
FiicEESERLTWA EREL, HIc@ <R, i
RIRPIEEE C O ERIERT 5 & L TRREHT &g
TR AT 2 O — kI TH 2, O, fFilz
EHNCE  SENAFE L 723854, 7 O A Ml ORE i
ICHWTHITE 3 L5152 %, £ 2N < Rk

(L J+1)
®

& J)

@ L @
-1, 1) (I+1, J)
o
{1, J-1)

Fig. 3. Knot arrangement around a center knot

Table 2. Each knot position and coordinate value

nIlilrrlr?l;Eer J  x-axis (cm) y-axis (cm)
) 2 4 7.1 14.1
@) 2 5 7.1 17.7
©) 3 3 10.6 10.6
@ 3 4 10.6 14.1
® 3 5 10.6 17.7
® 3 6 10.6 21.2

(The rest is omitted.)
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Table 3. Center knot and the neighboring knots
(See Fig. 4)

Center knot

Quantity of  Neighboring knot

number  neighboring knots numbers
@® 2 NG
@ 2 ®,®
® 2 @,®
@ 4 ®,0,03
® 4 ®,2,®,0
® 2 ®, @

(The rest is omitted.)
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Table 4. Bar number and knots at both ends

Combination of knots

Center knot Neighboring knot  Bar number

number number

1

2
ignored

3

4

5

6
ignored
ignored

7
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Table 5. Specifications of each net texture

Net texture Width Height Total number
number  Length(cm) Meshes Length(cm) Meshes Knots Bars

1 60 12 80 16 412 768

2 100 20 60 12 512 960

3 100 20 80 16 676 1280

4 100 20 60 12 512 960

5 60 12 80 16 412 768
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Fig. 7. 5 Net textures at the coordinates

Fig. 8. Constructed netting box

Two sets of crawl-netting

Mooring ropes

Sea bottom|

Fig. 9. Model case of sea-surface crawl-netting
moored by ropes at the sea bottom

AR

X Bk

Katsuya S., Tsutomu T., Takashi S., Tomonori
H., Katsutaro Y., and Katsuaki N., 2003: Va-
lidity and visualization of a numerical model
used to determine dynamic configurations of
fishing nets. Fish Sci, 69, 695-705.

AR G, 1998: Fifkth T oo EH B4 2 B,
H KPS R a2 525, pp.9-10.

mA 71, 2002: BEEHEIC & B ZREEIIK & EE
OHETE, B FAHESR), Il FE,
WE, pp.161-185.

AR 71, BORESE, SEARTE, 2002: MK &E
BT AR Y Y 2 L — v s YTEOBE. H
K5, 68, 320-326.

Rong W., Fuxiang H., and Tadashi T., 2002: A
static analysis of the tension and configura-
tion of submerged plane nets. Fish. Sci, 68,
815-823.

Theret F. and Marichal D., 1992: Determination
of reticulate. structure shapes and tensions
placed in a uniform current, in “Design of
Marine and Offshore Structures” (ed. by
Murthy T.K.S. and Alaez J.A.), Computa-
tional Mechanics Publications, Boston, pp.799-
813.



RS S L UMADF v N—U VT FROBF
AR B OKEETLFEWIHERT)
At TcHER s N EELREOKTTORE)CHET
BEIEY S 2L —v s vETIEE, HETOEHKE LT
WO BFEH~BBNEFEZSZML, COFESE b LicEt
BHIEAED 3 HENSGENTH S, T TERESEE
RO TH » Th, AEoKREEELERLE N
REHEAEITIDOART, T SDIEENTIREE 125 HEk
ELTERBERONFTHVWONE 2 — v —DBESA
REIGH L FEERA 7, S5, COKREEE

BB SN EFTSA L flico WS T 3,
No. 10, 8-14 (2004)



