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Abstract: In this project we are using regression model algorithm to detect unauthorised
fishing and to implement this project we are using vessel dataset from Global Fishing Watch.
Global Fishing Watch will have details of each fishing boat or vessel and this GFW will
attach sensors to each vessel and whenever this vessel is in water then sensor will send data
to GFW and by analysing this dataset GFW can extract vessel ID and can detect whether
vessel is doing authorised fishing or unauthorised fishing. GFW analysing this data manually
so in this project we are using GFW dataset to train regression model and upon receiving
new records then regression model will predict whether that new record data is doing normal

or unauthorised fishing.
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between $6 billion to $15 billion.
Whenever there is this type of issue it
becomes a national issue and every vessel
that has done such illegal activity will be
facing severe punishment. These illegal
fisheries are monitored by the RFMOs.
They check for the type of the vessel and
they check the purpose. If they suspect any
kind of illegal aspect they immediately act.
They use the satellite for monitoring SAR
(Synthetic aperture radar). They monitor
every vessel that enters the sea and record
the data of every ship, the period of the
ship in the sea, and its purpose. Through
this, they stop such activity and protect the

sea[1].
MOTIVATION

In the previous work on this illegal fishing
project is done by the GMU engineering
team. But the flaw in the previous project
is that the decision is done based on the
human decision. They used the basic
techniques of data classification so
because of that they face issues in catching
illegal fishing. This data is captured but
not used properly. The judgment is done
by this and then they proceed for the
further issue. So, by this delay in decision
making this system is not much successful

in decreasing illegal fishing[2].

I1. LITERATURE SURVEY
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The Ministry of Maritime Affairs and
Fisheries (KKP) confirms that it will take
joint action against fish thieves in the
Indonesian sea. After shooting 19
operating boats during 38 June, the KKP
again managed to capture two illegal
fishing boats in the Sulawesi Sea and the
Strait of Malacca. The arrest cannot be
separated from the success of the
monitoring system operated in the control
center of the PSDKP KKP General
Directorate which detected the activities of
the two ships. "Our officials have once
again arrested the perpetrators of fish theft
in the waters of the Sulawesi Sea and Strait
of Malacca," Acting Antam Novambar
said. The Director General of the
Oversight of Marine Resources and
Fisheries, who 1is also the Secretary
General of the KKP in his announcement,
on Saturday (6/12/2021). Antam explained
that the interception control achieved by
the whaling supervision vessels 1 and
Shark 08 may want to be carried out
effectively due to the correct statistics
from the PSDKP KKP PUSDAL
Directorate General. "This is evidence that
the integrated monitoring device we have
developed works very effectively," Antam
explained. Now Antam has not denied that
in recent days it has been strengthening
surveillance in some water areas at risk of
illegal fishing. This is done because based

on information from the PUSDAL and
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aerial surveillance, many activities are

thriving in the border area [3].

Kevin Bray et al. [4] This paper reports the
views of regional fisheries bodies, and
others, on the extent and impact of IUU
fishing and on possible measures to
combat it. The review confirms that [UU
fishing is of considerable concern to these
organizations. Common features of IUU
fishing include the lack of effective control
of fishing vessels by some flag States; the
difficulty experienced by regional fisheries
bodies in applying responsible fisheries
management measures to the vessels of
non-Parties, The review reports the
specific measures already adopted, or
under consideration, to combat IUU
fishing in areas of national jurisdiction,
within the regions of responsibility of
regional fisheries bodies and on the high
seas. Albeit dynamic investigation 1is
compelling in conducting the examination,
it likewise implies more expense than
static examination [5]. In this manner, it is
important to locate a powerful mix plan to
take care of these issues. In this work, we
propose a malware order framework
Malscore dependent on likelihood scoring
and AL We initially produce grayscale
pictures from crude malware as static
highlights and concentrate local API call
successions by executing malware in the

sandbox as unique highlights [6]
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Illegal, unreported, and unregulated fishing
is a worldwide problem that is causing
local and global financial losses, depleting
natural resources, changing our diverse
ecosystem, and causing undue pressure
upon the fishing industry. This paper
presents a Reinforcement-Learning-based
approach to response generation once this
type of fishing event has been detected.
The  Fuzzy  Actor-Critic  Learning
technique is used to train one or more
pursuers to effectively catch an evader.
This technique is utilized on both the
pursuer and evader vessel agents to

simulate real-world illegal and unreported

fishing pursuit events[7].

Illegal and unreported fishing contributes
to overexploitation of fish stocks and is a
hindrance to the recovery of fish
populations and ecosystems. This study is
the first to undertake a worldwide analysis
of illegal and wunreported fishing.
Reviewing the situation in 54 countries
and on the high seas, we estimate that
lower and upper estimates of the total
value of current illegal and unreported
fishing losses worldwide are between $10
billion and $23.5  billion annually,
representing between 11 and 26 million
tonnes. Our data are of sufficient
resolution to detect regional differences in
the level and trend of illegal fishing over

the last 20 years, and we can report a
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significant correlation between governance
and the level of illegal fishing. This paper
provides the baseline against which
successful action to curb illegal fishing can

be judged [8].
III. PROPOSED METHODOLOGY

We used the regression model to identify
the vessel's behavior and determine if a

vessel is fishing or not.

e According to the given data, every
vessel has a unique id based on
characteristics of vessels like we can
identify whether it is a commercial
good vessel, raw material goods vessel,
etc.

e Regression model based on AIS
location data, speed of the vessel, type
of the vessel.

e In this, we will collaborate with GFW
to detect fishing activity in the ocean
using data from satellite, automatic

identification system AIS collected

from different vessels around the world.

e GFW is an organization that analyzes
data from the automatic identification
system (AIS), which is collected by
satellites and terrestrial receivers, to
identify apparent fishing behavior

based on the movement of vessels over

time.
A FRAMEWORK TO LEARN
BEHAVIOURS OF FLAG OF
Volume VIII Issue | FEBRUARY
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CONVENIENCE FISHING VESSEL
ACTIVITIES

Flag of convenience (FOC) vessels is a
common practice in which vessel owners
register their ship in another country other
than the ship owners. This policy creates
difficulties in enforcing regulations from
the owner's company. Mainly, FOC
vessels are usually a part of the dark fleet.
These vessels are typically invisible to the
authorities because they are registered
abroad and create problems for
management. In  fisheries, illegal,
unreported, and unregulated (IUU)
activities often use FOC vessels as cover.
Typically, the country of origin is unable
to track vessels registered as FOCs. Thus
third-party information must be acquired
to detect FOC interactions with domestic
vessels. In this research, with the Global
Fishing Watch providing information on
FOCs and along with our data aggregation
techniques, methods are developed to
detect and monitor FOC  vessels

conducting activities with domestic vessels

and enforce laws to prevent IUU actions.

SATELLITE MONITORING
PROVIDES ADVANTAGE IN
ENDING ILLEGAL FISHING

To find suspected illegal fishers, national
authorities have long relied on

conventional maritime patrols, which are
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costly, inefficient, often dangerous, and
largely ineffective. After Pew and our
partners weighed options for a better way
to end illegal fishing, we turned to the
skies. Eyes on the Seas goes well beyond
simply using satellites to track vessel
movement. Each user, such as a
government agency or fishery management
body, can tailor the system. For example,
users can specify which area of the ocean
to monitor and whether to include vessel
data from all boats or only certain ones.
The platform recognizes the telltale
patterns of fishing and generates alerts, in
near-real-time, when suspicious activity is
detected, such as vessels fishing inside a
marine reserve or a known illegal operator

fishing in an area where it is banned.
IV. IMPLEMENTATION

We are using linear regression to train the
data which in turn uses ensemble learning.
Linear regression is one of the easiest and
most  popular  Machine Learning
algorithms. It is a statistical method that is
used for Linear

predictive analysis.

regression ~ makes  predictions  for
continuous/real or numeric variables such
as sales, salary, age, product price, etc. A
linear regression algorithm shows a linear
relationship between a dependent (y) and
one or more independent (y) variables,
hence called linear regression. Since linear

regression shows the linear relationship,
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which means it finds how the value of the
dependent variable is changing according

to the value of the independent variable.

Algorithm: Random Forest is a popular
machine learning algorithm that belongs to
the supervised learning technique. It can
be wused for both Classification and
Regression problems in ML. It is based on
the concept of ensemble learning, which is
a process of combining multiple classifiers

to solve a complex problem and improve

the performance of the mode.

Training Training
Data Data
e
1 2
Training ¢ ¢
et Decision Decision
Tree Tree
\ 2(::/
Voting
Test Set (averaging)
Prediction

Fig.1 Working of the random forest

algorithm
Working of the algorithm:

Step-1: Select random K data points from

the training set.

Step-2: Build the decision trees associated

with the selected data points (Subsets).

Step-3: Choose the number N for the

decision trees that you want to build.
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Step-4: Repeat Step 1 & 2

PROCESS OF IMPLEMENTATION

Feature Extraction

Feature Selection

iy Evaluste Classifier oo B

Fig.2 Implementation process

The above steps are the process that is
involved in the development of the system.
Initially, the dataset is collected, and it is
then made to undergo processing and

feature extraction. Then the data is trained

V. RESULTS
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into the system by using the random forest
classifier. Therefore, whenever the test
data is given to the system, it checks
selected features of the data with the
trained feature by testing using the same
classifier used before. The application uses

80%dataset for training and 20%for testing.

SYSTEM ARCHITECTURE

UPLOAD
FISHING PREPROCESS
DATASET

DATASET ] . \

TRAIN

BUILD
REGRESSION £
MODEL

| PREDICT
UNAUTHORI
| SEDFISHING |

Fig.3 System architecture
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# lsgal Fishing Detaction = o ®

Tlplead Fiehing Datazel Gennrate Train & Test Data Ruild Remrersion Madel

Predict Ilegal Fishing

Fig.4 To run project double click on _run.bat® file to get above screen and click on Upload

Fishing Dataset

& Bizgal Fisting Deeciivn
¥ apen E

T o« venkit » lilegalFishing » Dataset v & Search Dataset B

rganize * Hew Tcider = @

*  PName Date modified Type

# Cuick srcess S .
o datmsetcsy L A i
s Inslrive 0 testDiste cov 26052021 1541 Microsaft Excel
T This PC

9 30 Otjects

B Cesiiop

[i+ Dacuments

J Dawnloads

J Music

=] Pictures

B videss

. Lol Dk €3

= Local Disk [E:}

v £

File neene: | datavet cov

Generate Train & Test Data Build Regres=ion Madel

Fig.5 In above screen I am selecting and uploading _dataset.csv® file and then click on

_Open‘ button to load dataset and to get below screen
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MMegal Fishing Detection

B facc‘tnkat.l’lleplﬁuhlgﬂ)mwlmsﬂ c5v loaded
speell\'g_m .- measure_comrsestdderv_ 10800 measare_speed
0LO18963  0.3352%4

T 0514192

o

1 0.512927 0657031 .., 0020059 0.335294 1000 4
Z 0.511728 0635594 ., 0021998 0364706

3 0.510534 0654T6S . MO23TIZ 0364706

4 0.509272 U65355Y 028192 0341176 800 4

[5 rows x 81 cabumns]

400 1

200

10

i=_fishing

Prodict Toznl Fishing

T Tt e [ i
Eas

Fig.6 In above screen we can see dataset loaded and I am displaying few records from dataset
in text area and in above graph I am displaying number of normal fishing records and number
of illegal fishing records. In above graph x-axis represents class label values 0 and 1 (where 0
means normal fishing and 1 means illegal fishing) and y-axis represents count of records in

that class label.Now click on _Preprocess Dataset‘ button to replace empty values with 0.

o lizgsl Fizhing Detection - n %

Dataset after removing empty vales

measura_conrzestdder 43200 measure wmw;_suw . meazure comrsastider 10500 measmre speed
0.514152 0655293 | 0013963 0.335184
0.512027 0.65T3L . 0.020059 0335204
0.511728 0655804 . 0021998 0364706
0.510534 0654765 . o231 0364706
0.308272 0633534 0028192 0.341176

[ rows x 80 columns]

Tpload Fizhing Dataset Generate Train & Test Data
Predict lllegal Fishing

Fig.7 In above screen all empty values in dataset are replaced with 0 and now dataset is ready
and now click on _Generate Train & Test Data‘ button to split dataset into training and

testing where application used 80% dataset for training and 20% for testing.
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o lagsl Fishing Detection - 18 x

: Total dataset records nsed to test regression model ; 257

Upload Fishing Datasat Generate Train & Test Data Build Regression Modal

Fig.8 In above screen dataset contains 1282 records and application using 1025 records for
training and 257 records for testing and now train and test data is ready and now click on
_Build Regression Model‘button to train regression with about dataset and then calculate

prediction accuracy on test data

# Miege Fishing Detection - o x

Rogression Madel Accuracy : D.8473614928636083

Predict IHegal Fishing

Fig.9 In above screen we got 84% accuracy for test data using regression model and now
click on _Predict Illegal Fishing‘button to upload test data and then regression model will

predict whether test data is having normal or illegal fishing.
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& Bega Fishing Desection 5
¥ Open x

4w vekat 5 lllegalFahing > Datasct w @ Sewch Datssat £

Organize »  New felder Ee ™ @
A bame - Date modified Type
o Tuick access .
B datasat.con 26053001 1445 Microsodt Bacsl |

& Orelrive B testDatacs S0-05-2001 1341 Mcrosa Eel

I This PC
B0 Ol
I Desicp
|5 Documents
& Downloads
B Music
| Picturas
' Vidaes
o Livcal Dick [C1)

wa Local Disk [E:] "
¥ £ ¥

File name: | testlats cov

Tpload Fishing Dataset

Predict Ilegal Fishing

Generate Train & Test Data Build Regreszion Model

Fig.10 In above screen selecting and uploading _testData.csv® file and then click on

_Open‘ button to load test data and to get below result

# legal Fishing Deteciien - B b

[ 4.56067209-01 6.895028740-01 -1.28302 160000 -9.855006960-01
BUZEEE0e- 01 27969276000 0 OMMe 00 1.00824675e-01
9 669S66390.03 LOOMMMM) 2 T00000000+01 29329998502
649439724001 942440054003 925182304001 1 LOGOOO0ZeHI0
361801215002 000000000+ -3 SE300238-+00 37417511 5a-+00
S 11265250 H15 -1 THOT4T4LHO0 B 1658504403 170205006 +02
270000000 H11 17046662 93450024601 -2 73974741 HOD
34001993501 -2.74152403e-+00 0.00000000e+00 2.97000000e+02
L21000000e+12 -5.1820207Te-01 LT02050%6e+02 T.6956552501
9.G69R6EITe-03 LT0224141e+02 814712188601 1.0TS56]66e-02
324314406615 8.04537041e-01 40542293Te-03 302184520601
B.91720664e-01 L70226033e+02 L4AO3THL2LeHS -1 12044565+
-L7T9202475¢-01 5.33003137e-01 6.60907330¢-01 94095860501

B04537041e-01 TATTIZSESe-02 0.00000000e+00 -3, 7396400 De-+H00

LATO00000e+02 0.00000000-+00 3.33220601e+13 1.31590573e-02

L17T00000 001 -6.33003772-01 51116575502 L31507104-00

51737467 1e-01 L70045497e+02 -197154102e-+00 -3. 7362613 5e-HM

-1.981943%1&+00 0 0 0. HID 5.11165755e-07

95472853 7e-03 -1.28302160e+00 9.40955605-01 1.70225330e-+02

-1.9718410204+00 769304405001 102299755000 9.35294] Lie-01] ILLEGAL FISHING DETECTED i this VESSEL

Predict Ilegal Fishing

Fig.11 In above screen in square bracket we can see vessel test values and after square
bracket we can see prediction result as _ILLEGAL FISHING DETECTED in this
VESSEL® or _NO ILLEGAL FISHING DETECTED in this VESSEL‘. You can scroll down

above screen text area to view all records.
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Megal Fishing Detection

n 0 Search

5506295007 LANHMMMRMIe+00 - 10000000000 L7 0MMMMe (12
6,76200575e-01 2.21537474e-02 318099548601 123000002 +01
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112759840 +05 4.9755065Te-00 141963261 e-05 1724413150402
LOMMMMM et (0 1.7244131 50 H02 3075431 34e-0] -4.97556657e-01
-L271654040+00 -4 2083999%-01  LOOKH0I0e 00 5 5000001
L3MMMMM et (] -6.55093016e-00 17244131502 2.55740738e-01
405425035007 172210052002 2.97222222e-001 165326041001
L30ZM328et05 197111211601 9.97664925e-06 1.2026207Te-01
L171913450+00 1 717453800-+12 1.413492030+09 -1 86219782 0+00
-3357407540.01 3. 160000000-01 460593034001 2TE4TOS7Ta-01
10712202001 127341624002 0000000 +00 -4 9TE5665Te-01
250000000c+01 1.000000000-+00 4.303F0467c+13 100006254001
20000 000 -1.92160135+H00 84761611307 10975913602
31916161701 LT0252282e+02 -1 00082266e+00 -4 31442004e-01
-L63481636+00 0 00 1. on 7 o7
18014734301 -2 999635204e+00 2 TE4THSTTe-01 1.T12TH604e-+H12

-2 99033885 a+00 15140572601 120480576001 2.T64TOSTTe-01] NO ILLEGAL FISHING DETECTED iu this VESSEL

[ 6.54229124e-07 4.05882351e-01 -2.99977521e-HM) -3.59038302e-01

Upload Fiching Datasot Proprocoss Dataset

Gonorate Train & Tost Data

i
Build Rogression Madel

Fredict ilegal Fishing J

Fig.12 In above screen for second vessel we got predicted result as _No Illegal Fishing

Detected* and you can scroll down above text area to view all result.

VI

CONCLUSION

We conclude that it is our responsibility to

protect our seafood and to keep many

fishes alive.

By use of our project, we protect that
unreported fishing and can find
unauthorised fishing vessels.

By mear of SAR satellite, we can
continuously monitor the geographical
location and can record every detail.

To keep monitoring such activities
even google has formed the GFW
(Global fishing watch) utilizes all the
activities to stop such illegal activities.

So, by means of all this, we can reduce

unreported, illegal fishing.
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