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Abstract

The aim of our project to support the fisheries industry in Hakodate using ICT, and
we have been trying to develop a useful system for fishermen. We conducted several
investigation and decided to focus on the set-net fishing.

The first semester, we constructed a system which can predict the catch result by
acoustic data from fish finder installed in the set-net. However the result did not enough
to support the fishermen. After that, we accompanied the set net fishing in “Mi-
namikayabe” Town and discussed their needs with fishermen. Then, we found the need
to know the size of yellowtail. The second semester, we have been trying to construct a
system that can predict the size of yellowtail.

In order to improve the prediction accuracy, we created a data set focusing on ”fish
shadow shape” and ”migration speed”, and predicted it by a convolutional neural net-
work.

As a result, it was possible to make a prediction with an accuracy of over 90 %.
In addition, we got the feedback from the fishermen about the prediction results. For
the future works, we will provide the practical system by improving the accuracy of
prediction and automate the prediction process.
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4.3 BIEDOERTE

EEMAPSHROND MBI —HZ DM OWHRE T — X &2 11§ 2572512 Jupyter-
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ERENICERE S N A RSN SR ONE T — R EEBED T — X 21U CAE - WERE
@%M%ﬁﬁoﬁﬁﬁﬂ%#b LNDT—RITIZ, 3IMITLOAHBEARK L2 EET— 40
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K41 AR L HET— X

-30
-30
-30
-30
-30
-30

30

1000 99999.9 -30, 126
1000 99999.9 -30 126
1000 99999.9 -30 126
1000 99999.9 -30. 126
1000 99999.9 -30. 126
1000 99999.9 -30. 126
1000 99999.9 30 126
1000 99999.9 30 126
1000 99999.9 30 126

99999.9
99999.9
99999.9
99999.9
99999.9
99999.9
99999.9
99999.9
99999.9

320 40 ff1ff11§2518272017383d223d454441283342
320 40 f1ff41£301b2517133e4743474e432¢0¢1638
320 40 ff1fffff211325171332353b45453b2e0c1638
320 40 ff1ff1ff15141810222027283c47

320 40 {15141
320 40 (262027231
320 40 ffffff302e312e2 4
320 40 ff1fffff483c2b28243c4b363e3c3c4953635¢E
320 40 ff1ffff§24102828404145353¢40331 6274959

30
30

cocococooooe

*4.2 WEET-—X

A (1 [l .1 REa—F Hi=—F A% ik (keg)
2018/4/5 1 64 0 1 3
2019/4/5 1 31 0 0 0.8
2019/4/5 1 83 0 1 3
2019/4/5 1 89 0 0 1
2019/4/5 1 99 0 1 9
2018/4/5 1 89 0 0 0.8
2018/4/5 1 101 0 0 0.8
2019/4/5 1 124 0 0 0.6
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MMRKETELZ DS, HEZEREDKEIIIRYZBELD 72, /-, RRE 2 ZEXWIZE
EUEBOEEBITV. ATHBEOHE LAMONT Y AZFEDTREZLTWS,

(X F: EH )

4.5.2 T—49tv NOERK

ANTHIEERFIHTABIZT — X2y N eMENE 70T T AT INET—XDFE L £ 0 0%
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EUEDBIZT A =T 53—V %5 2 L CHM - WEEDFHINITA S EE AT, HiHTIE,
T4 =77 —=VZIZNNC Z2RHU 7%z, FZ, BERIBIZRNE SNEBEARAZ =T )L RY
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5.2 T—<OBERE
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(3 F: HERAD)

53 TVDORZIZHFITEHE
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5.6 E&H
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TLDASIE L, ZOHT VDB WEPWIRWIOHER L 7Y BEEFANIZ WD HHRIZBEWT, 7Y
DRESETY) - AFR -T2 77D3DTHBUNNU 7R %EG72, TOREE csv 771
CEZRAA, m BRATHREL, ¥—N—ZT7 vy FTu—FU7, FEEIZTy Ta—RNLEz7 710
M55 1R, WEEFICHERNICHEL TW72 &, HEankR WO RO—HEEZHE,OT WV
7272\ iz,
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245 AM3:00
FEBRIITU. AFX. 7ISEAVEES 46%
TEEADGT Y., 1F4. 7755 OBREIRE

7Y 34%
A F& 1%
7554 62%

X 5.5 7 v 71a— R4
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5.7 BEEZEHISODT4—RNY Y

KBIZ, BB ME LV AT ALY ZOHIZENS 7Y OKRE S 2T L, EEMhES
DT D RTDOTFRI 3R 30 D ETIHEE L 72T —REZEOFHLTE S5 -7z, TDHK, HELT:
T—=RIZDWTDT 4 — RNy 7 Z2AL Z N TE,

BHOEEFIZB VTR T 5727 ) OFEOERE ZTOKREI DO FHNIZIZNL > TVWE D0
EWVDEIZDOWVWTIE, [5IETVRELENEIZHTRWIZDFRICHR o2 LI EZX R0, mHAW
FRIZE-oTWS | LiBREEZD S0, EBLOHEELLZY AT AIZ, BEDOHLHDITH>TW
5T ENbhrolz,

Fro, izt v rae, YTOREIOFHELTIELVWE WS =—=ZARHEZ LD o7,
BETR~Y 27 0DENL < hoTH D, EBEMEES TH FIHEARICR s v oD fig 2 /T
H, KEVOPNIVDRDLRSRVEND, £/, P7Izo0TIk, HEER ITABREAKO Y
ERTHENDY 7 2Onbir o, HEZHLATVWS WD, TOEID & > THBHEHNEOD K
JEAEWV, EDMHFEEZ R TEHERIED RS IOHWIXEHL WE S 72,

BNT, T LT UDENDIRHIC DY AT LAWREZ T, FLAE TN Y2 DTHNIE
I MDOHIKIZ LD H] LW FUZDWTIE, HIRIZIE RS RWT & Dh o7z, RN DO KB
EEMGETHNE, FHINZFPHIROVWT VB EKOEZBS L2052 nHY, TH 5Tk
BN DAREMED D B L WO A TEWZ, £72, FHIA Y25 D THIUETIE L OEENEN
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BO6E ERLET—9EY b ZDHER
(RTHR)

BIAClE. AR O B E T — X 2 HGIZ L3 0EMH L. WA THERD S P> 72871
DWTHI 2177 > THAT, T 2 EDPHE ZIEPEHE TR 57,

6.1 HHD2ENLE

QBB KD T 4 =T 73— T %4707, BTG o7zHEZ 0, ¥ rdenizH%E 1
95T Ry NEEK L, ZOT—XEy h%& NNC THEEI 72, FUDIT, ¥riehn
7HIZDWT, Ml L 22 BRICHE RPN ENT-HE R D IELD o728 DAY 15 i, §R-o THE L
HDIF0MEE IR 57z, RIT, T RN PoHIZDWTHMM U 2Bz, R T Traieni
WHERDIELD o723 D0 1l 3o THIRELZE DA 4L o7z, KoT, THHDFERIC
B HBEEIT 100% L7220 ERIE 0% Lholz, 7272, ZTHEXFEHAT —RICYTraehr
H2%polzZl &n o, FHUAREI ORI LT rdaenzHE UTHHIL TW7dTH
D, EULSHIHITETWBRTIE b o7,
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5 6.1 NNC OFEFER (2 85 %)

ET— %
Yot hni-H YohtEhnth-7-H
EfRT—4&
U a N (Wil = 15 0
Hohenish-7-H 4 1

6.2 HHTDLENLE

ZERBIC LD T 4 — T 7 —= v T %57z, K& 0 RS 3ETOZDOHDY 7 DOk
Bizx U, b0kg Z & OHIPHT 7 ~IUAHF L, B 3600 €27 LD 1 F7 D% NNC TFH
Bz, LU, FEHER-D 20 REIZE 220, ZEGEREZ RO ZENTE Lo, R
G DIRGIE P DOMA FICHES DA H 2D TR BRVREEZ, WELTH ET1—TFF—=
VI EAT oz, WEHBLRE UTIE, HROMEE%E 32%360 IZAHL THr O BARAZ 21— TV
2y N7 =T %R, Eéﬁt FATREENE 3 4F T D, dEI Nz, EfTERIE Y7
NIFIFE NP> - HIZH U TOFBEED 100% OFERL R0, 2RO EMRIZ 0% &7 -o 7z,
2. BT RNIEEENB RS ZHNEERIIN L TEZ NI 206, FHECIET r BIzIEL N h o7
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HOREWTEMRBN ERE7280, Lodh CHBINMTETWHRENZ 2R Tz,

(X3 BRI ZAR)

% 6.2 NNC OFETHIR (ZHIH)

74| vrosEn | voosEn | voorEn | veopEm | vrosEm | vrosEr | vrosER | vrossm [ voosmn | voosEm | voossm | vrosEr | vrosEn | vrosmm | vrossm | mmE
i [0~50kg] | [50~100kg] | [100~i50ke] | (150-200kg] | [200~250kg] | [250~300kg] | [300~350kgl | (350-400kgl | [400-d50ke] | [450~500kg] | [(500~550kg] | [550~600kgl | [600~650kg] | (650~70Dkel | [700~T50kel

”I‘gfg?g]. 18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100%
?ﬁ:&fﬁ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
ﬁ%?{?‘é‘kﬁ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
E{;’o?m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
ag{’g‘é‘kﬁ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
[‘;;’o?m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
fﬁ%’f’j‘g’n‘é 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
E*;go?m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
a&?ﬁé{; 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
E‘;g’o?m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
[‘gg’ﬂf’gﬂﬁ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
gg’?m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
[zgo?éﬂsé‘kﬁ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
E‘;;’o?m 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0%
[‘ggﬂﬁg‘é‘é 0 0 0 1] 0 0 0 0 0 1] 0 0 0 1] 0 0%
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BUMERAHEGEE LTELE [FEITLD7—) TEAMOE G, EX 07— ) TLHERH
W T2 o7z EX Ze 07—V TEWZ W TIT 2 - 24k, RISV ES TR L
TR 7 — ) A A 4772 o 725G B2 BRIC Uz TR 7 — ) 2288 &) 2/ER L7z,

(b) 431 U 7= £ 1 251K
DT — 2 i
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25D i 2% I T AT - [GEES
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7.1 T—Xt v MZRHU - HES
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71 TVORETI L EDMDETESE DHIF

TVDREZ (T - AFRX-T7057) 2D 4 DTHR%FT8>72, TVDRKREZITD
WT, 2EROHERIZBEITZ 7 VR LOSEG (HER)IZL>TT -2y hOIT NV EERKL
Tzo F7z. FERIELL0FMHBEAKOSTE T -2 2EHRIZLZED, I T 07— T4 H%E
EGFIZU72b D, FHE7 —) TZ#LU 3 DZ2EGIZLEZEDTH S,
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