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Proposal of New Technique for Artificial Reef Investigation Using Fish Finder

Akihiko MoricucHI and Norimasa TAKAGI

Abstract: According to the conventional planning guideline, when fish shoal around an artificial reef is investigated
using a fish finder, it is stipulated that data should be collected in the 8 radiating directions from the artificial reef.
However, steering a boat in such a way is difficult in actual sea areas with strong wind or ocean current. In addition, it
is difficult to estimate whole fish quantity from such radiating survey data.

When there are finely divided grid data, grasping whole fish quantity is easy by integrating these data. Even though a
program software to convert random data to plane field data has appeared recently, when information volume is
relatively large such as fish finding data, an apparatus with large amount of recording capacity is required.

The authors have established a new technique to input the data from a fish detector with a portable D-GPS to a note-
type personal computer, and easily obtain grid data even on the sea using a system composing of a program language
attached to a commercially available spread sheet software. The verification of the operation was carried out using the
research boat "Takamaru" of our laboratory. The mobility a middle-sized research boat possesses, advanced electronic
equipment of "Takamaru," and excellent steering technique have greatly contributed to the success in the verification

work.

Keywords: artificial reef, fish finder, grid data
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With Hangel.Columns|1], Lolumsi2]]
Lalumndldili = 4.7%
Bupherforeatlocel = "0 °
Harizentalhl igneent = rlRight

Erd With
Bith Rangedfolumnsl3) Solusa(4]]
Lalusndidih = 1

Humhprforestlocg] = “0E0HL
Merizontal Al igneent = glfight
Emd With
With Lalumnsish
Lolusn¥idih = 7.2%
JMumbarfareatLacal = “hims:gs”
Herigontal &l igneent = slCenter
Hrd Witk
With .Range|.laluss(l, Lelusns{Th)
Lolusnkidth = 01
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Numwe rPermailecal = 00000
Horlgantal Al igmeent = xiAIght
End With
¥ith LColusng{s)
Loluwnkidth = 575
AusberPorssilos] = "o ®
HorigantafAl lgmeent = x]Eight
End With
¥ith AsngelCelupned®), Columslio)}
Lolumhidih = 4.7%
Mupherformitlocsl = "o °
Harizentaldl ignment = x|Right
Exd With

ooooo

With Fanged.Colwnalil), Loluna|256] |

Lalugnwidih = 2.7%
Mwberformatiocel = "o "
Merizontalhligneeat = gl Right
Erd With
Fer | = oTa nuskS
Por ] = 0Ta nusky
Leflsl|mefl = [} 8 | # ]+
Lollal|hoslW = 1} 0 | & ] &
Colialimunl + 1} 5 1 + ] +
Colballnusl 4 g o [ 4 | 4
LofisClmmé + §h o | + ] +
Collelinusdh 1) ¢ [ + | #
Lallniinumsv + 1) & [ + ] +
Real
Next |

And With

BB
Worksheels|® & 1) o E®| Zalecl
“CoMp A — b e
ac.lidn = |
aefintting = "waud=4a00 perity=n date=k gtop=1"
scleliniter = ac DELINs Crif
fIgIDORED = Palaa
[1gDE*TH = Palse
TR T — S A
dilaf = peAsel [Ling

b

#utaf = ecdaeiiline

gumayh = Leftidatal, |nStril, dataf, ",

Reloet Caae dUEEES

Case |g = "FCPDET
IgD3PTH = Trie
For i = 1Ta 4

1.1).alm = | — nuslls | 2

LZ2lValig = | = nusdl J 2

1. 31Value = Cesl|[XNED |canteri ), lenghs * {1 - remNs
L8l ¥alus = Las[DOED | cenlerfE, lengE¥ ¥ 1] - tmEN
1.5 Valu = -duim

L6l alus = -55aag

LA Valie = -teign

T-n

dainF = ElghifdatefF, Lenldasa®) = [RSUrldasa® )}

Hest |

niwZERTH = Vel (Lefridataf. [nSieddaief. " ) = 1))
POM0A"

Cage Iz = ¥
FEIMEED & Tris
For | = 1Te 2

dataF = RightléataP, LenfdataF) = InSiridataf, "))

Next |

mowiDl o VallLelt|dutaP, InSLridatal, * 5| - 1|

baforlil = nowlM)
For i = 1T 2

datsf = Aigntldecaf, Lenldaiaf ] - InSir{dataf, *,"1)

Baxt

raRKED = Vol ILeftldnkaP, [nSLridasa?. " - 1h}

taforE3l = nowkED
Caze Elae
End Select

Loop Gnill T1EMPTH = Trae Al TlgIDOKED = Trie
|ndfes3 = |
IndCel2= 1
palRewtol 2 = Cal 1edindRawd, [ndCel2}.Interiar.Colarimas
flghealn|2 = False

"EEOF-FERIBLEE TR EL

T

flgdlDd = False

gl MEED = Fales

Berkshmats]" 9 o F 15e pet

With Barksheale]® & e E*)
Rurge | "00" | Nalue = newion
Rarge|® 107 p¥alue = nowd=0

Bl Witk

L —F IR

[

{2l
2l



gooooooooooooooooooooooooo

getal = medszilLing
diseys = LefLidata?, [nfirdd, daief, =1 - 1]
Seleatl Caae duEmys
Case |s = "pSPLAT"
For | =1Te 3
dataF = Bight{dataP, LenfdataF] - InSirfdetaF, "." )|
Rent |
noeDEFTH = Yali(LafciduisF. Insteldalef, =" ] - 11)
Cage |w = “HPOOA"

fIglto6ED = Trua
For § = 1To 2

dataP = Alpat]datal. Londdatef] = 1eStrfdaiaf. *."])
Baxi |
#au D0 = Vil [Left|data®, [aStridata® *") - 1)}
Far f =170 2

dataP = Aightldete®, Len|detaP| - InStrgetal, ==
Bexi |

rewkBED = Val(Leftldata®, InStiridatal, ",") - 11}
Tage 18 = "fECHD"
figBHD = Troe
#ntaF = Rightldata®, Len|€ataf| = TnScrldakal, =" ]
scaleSTH = Vol [Leftldatal, InSiridetaf, ".") - 1k}
detal = Rightldata®, Lan|dataP| - InStrldatal, " ||
scalefld = Vol [Leftidatel, [nSiridataf, ™. ) - 13}
For | = 1 T4 2
i dTur = EightddataF, Lenldesaf) - [nSiridater. "]
el
delaSCHD = datal
Caan Blan
B Semlezl

Leap imEL] SEFIREHD = True] And (FIRITPOHED = Tra))

LA e N e U R R

Morksheets|® & = F*) Se|ect

Aisage | imadAvelia ] 2 | Se | ect

If FlgEawCo] = Trea Then
SelectioilnterlorCalorlndex = §0

| 54
mid ﬁ]l!“bll.lI'I'I-!‘Fll]'.".[:-l-ll.ll.'l:ddl & folRakCnl2
T
"HEEEEER S
paintBS = Hoord [ (i EFUMmos ] 00, cester DIl { |engds, O
pointEN = Rourd [ [hI EFURmosKED. cesteckER) | | lengEN, o)
[T AvslpoinilS) €= rumkS f 2 &nd Ms(psintEW] <= nusk¥ ! 2 Then
"HET D0 B ERR LT O I
jzdRow = -paintXE + uelS | 2+ sheltAow + L
1Mol = palntEW + nusdN [ X« shiftColum + 1
celArefnl2 = Werksheels|" &0 = F° | Ce || s ndies, indCel },inter|erSolerindes
peintiil = tas]DOKED| cantertDO, lenghs + painib&)
pelnlEED = Las]DERBD|canterdB0, lengEW ¢ painiFy)
'RENEEERAOT - RN RS
I dbsinowi2d - pointl00) ¢ lenghS * ratiol® And Abs{maskED - poiniCER) ¢ lengEd & rotioEW Than
') w P I R T
Worksheels| "4 0 o | Cel |5l indRow, imdCol |.[nteriorCelorlndex = &
IrdAnkCel2 = |[nikesCol
[lgHosle!l = True
Ve B e b il B
With Worksheets(“F—&"]
Heleei
numfes = (po|ntks + moels | 3] ¢ [noady + 1) + (pointEN + nualy § I+ 1)
LnputlD0 = Cellsinusion, &h.Value
LputkED = Collsfnusios, 7)Yslue
Ing With
duampl = CRIKFIMIpeIntID9, nosID0} © 2+ BIKFINIpointKED, new¥ED| © 2| - (hIkFUM{palnb DO, inputlDi) = 2+
hikPUK{pnintKRD, {rputkED) © 2)
I irgutlBd ¢ @ llr dussyd © O0Then
taBBETIATA = nusBETTIATA + i
With Varksteals|" ¥ —4% ")
Lelle|supfAoe, ) Value = Tiss
ALl | 8lrumfoe, 6] Value = nml M
Lol s |tusfor, 71 Value = nowiED
[Lel || mamAoe, B Vilue & noeDEFTH
Lel lslmaaflon, 9 Value = scaleSTR
Lol lalnesflow, Ll Value = sealeERD

fer | = 1 Te 214
LelistnusBos, 10+ | pNelue = Yal|"&H™ & HiaddatabCHO, |, i)l
MEat |
Hrd Wikt

Erd 11

Elme
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Worksheets|" &0 » F*| Lol 16f{ndRew, tndCel ).Interierolorindes = 6

[niiawz = |ndAow

inefal2 = jmdCal

[lglawCol = False

ine [f

il

Lf pelniNs ¥ memRS | 2 And pelniB¥ € -sumEW | 2 Then
icdRow = shilikew - 3
imldCbl & shiltCelugn - 2

Elself pointRE » numhS J 2 And pointE¥ ¥ nusfN J 2Then
IndApe & ghlliRew = 3
indCo| = shifiCelusn + numbY + 4

Elself poiniRS ¢ -nushf § 2 krd peintfd ¢ -nomdl | 2 Then
irdAoW = ghiltRow + noslB « 4
idCol = shiflClolusn - 2

Elanlf polnthS < =nus¥5 § 2 kid pelntEN > nusEW [ 2 Then
indfine = shiftHoe + muak% + 5
[iCol = shiflColeen 4 numfW + &

Elsalf point®5 » nueEks f 3 And (pointBW 5= -rendN § 2 Aad pelniB¥ ce susEW | 2| Then

lidfow = shiftHow = 3
imal = shifiColean + polIntEN + =umEW ! 3+ i

Blself painth8 ¢ -nuek® | 2 dnd [poimilBN = -pemEN | 2000 painiky t= pomid 21 Then

ImdAaw = ahi|fthow « pueks + 2
Inifal = shiftColum + miniE¥ + msN [ 2+ 2

HisalT dpalnthS 3= -pusds § 3 &nd polniNS o rosHS ) 2) A=d peintBW ¢ =tes@N | 2 Then

intlaw = shiftHow - pointAS = nusMS / 2+ |
Ln#Cal = ahifcCalums = 2

Hisell {painthS ¥= -nusks § I krd pointBs <= nusls § 30 Ard pointW » nueEW [ 2 Than

Iriiaw = ahifCAoW = pointhE » nuEks / 24 1
inifal = shiftColusn + ousdi + 4
gl LT
With Worksheets (™4 0 -« F"hCel |5 indAew, (mdCnl |
mlBewColZz = [nterlof.Celos]mdex
Interiocfalorindex = 6
End ¥LLh
indkewd = inddam
Indleld = [nilal
flpEewlo]l = Palse
fne [f
Lovp Untll nusCETOATY 5 fnumd® + 1) & {eunfd + 1]
gelX¥n =0
Blxe
y I_r= MegHon ("W L ERALCLA", "EmAEET)
End Suh
‘MESEOE LReNESE TET (SieEoBd 2 RA0dReEAC TS
fenckian tas|DOKED(datialDOKEDE A9 Double, datalDOKEDE A5 Double} &s Double
DiE dussyFUNL A% Deuble, dussyPUNT As Double, ansFON As Oouble
voemyFUNL = Finldata | BOSEN) / p00) & &+ dece[MIEENE - Bla{date ] pUREDD /' Q0| ® jid
PanmyFUNZ & FinldatalDDEEDZ ¢ 100) ¢ 60+ datalDOKEDZ = BixldalaIDOKEDZ § 10| & 100
pxsPU = gummyPUNE + dusspPIIRE
LasI[KKED = FlatansFin / e0) ¢ 100+ ansFUN - PlxlansFUN | &0) * &0
fnd Funetion
‘MRS SEERTET
Funetian hikPUNCdate|[MIKET A% Deuble, detel NIKESS A4 Doublel A8 Dechie
Dim diseyFINI Az Drcel e, dusspPUI2 As (nohle, ansFIN As Dauble
dummyFURL = Pin(deta (DOEESL | WN) * o0+ date]DOKEDD = Flx|datal OMEDG J/ 1o0) & qon
dumy P2 = Pin(datalDOKEDZ | win] * 60+ dets IGORADE - Fixloats ] MEE03 ¢ (00) + 100
i BPUN = Reond | donmyFem D - dumsgPURE. 4]
Erd Funclian
‘WSO ET
Sup SRIEEELE |0 RIELH()
Dim data? Ax Siring, dummp® As Siring
fin Inglount As integer
Dig nowl &s Double, nodEED &= Double
IngSaunt = 4
po{¥n = |
orSaltig = "haul =800 perliyen dalee® stop=1®
oc.beliwiter = ncSELIMECTLE
Worksheels|" B | 2elect
Celldls3, 3| value = "Bl&OITH"
Colls(3, 5. alue = "/ 10"
Inglaunt = i

Colis(32, 4|.Value = " ER{W"
Colig(33, 4. Value = " 40"
* IngCount

Calleia, 4| Value
[

datiF = pclac]iline
If Leftldata®, 1) = "5 Than
fummyS = Leflldetal, [nStirl. dalef.",") - 1)

‘EWNET

"Mt T

"Mt

‘WMELTH

I &

"M T

"AilL

‘Wit th



gooooooooooooooooooooooooo

I #usmyS = “FCPOOA" Then
IEgloinl = Ingheent + |

Far i=1To 2
dataP = Rightideta?, Len{4aiaf] = InSteddataf, "." )|
Begt |
new D0 = Yol (LefRidataf. iasirddata®. ") - bl
Fer | = 1Ta 3

dataF = RighildaieF, LenldutaP| = li@tr{datef, =, 1)
Negl |
nowisll = YalileftddateF, In8ie datef. ") = 1)}
Colld (a3, #).Value = mNIDD
Criis(A3, £).¥alue = newkBD
Cellasfad, 8| Value = |ngCount

B T
B IT
Loep Usbl] ingCeont 3= 1D
npCOMn = 0
Cellsiz. 3] Valve = "RECDE"
End Sub
‘REHEDET

Sub R EEEOE 3 L |
g daiiF A 5tring. doaeys ka String
Bim [ngleonl &s Integer
Blm row]D0 48 Doubla, raskED A3 Daub e
laglent = D
erliMn =
eeSetting = "haud=4800 parity=n data=E step=1"
reletlelter = s DELIMA.CrLT
parksheeisl "§E " 1.5 lact
Cellgi3a, 3 Value = “HIfE D2 E"
Cel |s{34, SiVelue = "~ 3"
inglowmt = 0
Cells|3a 4)Nalue
Cellal e 4] alue
Cells|3d, 4] Nalu
LTl

¥
=
l

! ]

data? = er.dzciiline
If Lafildatef, Ll = "§" Then
dusay® = LeltldataP, InSorlL, dataf. "% = 1l
IT dummyl = "$GAAN" Than
Itglousl = IrgCowmt + 1
Fer | = 1Ta 2
: dataF = lghiidataf. Lealdatafl - InStrlgetalf, =" 1]
ELL |
new[D0 = Yall|laft{dataF, InSte [datal, ") - 113
Bor i =017s 2
# dataF = RightidataF, Len(datafy = [nStrldataf. "5}
ek |
niowEED & Wyl [Laf t{dncaP, InSLridutaf, =1 = 111
Celis(33, 41 Value = nowl[[HI
Celistaa, a)Valup = newdED
Callsi3, 4l Value = |npfaunt
Bl IT
B |
Loeg Dulll 1Egloufit 3= 3
o AN = 0
Cells| = Al Naie = "REHIR"

Zni Hub
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