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In 2017, Egypt was considered as one of the top ten : v G
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- UN Sustainable Development Goals

Different tasks in fish farms:

. . . . . Finfish Crustaceans Molluscs Other National

o Water quality monitoring. (Ammonia level detection) e e species  total

aquaculture
o Anomalies insides pond (Speed, Patterns ..etc) _____ (Tonnes) (Tonnes)

China 23341134 1028399 3592588 12343169 803016 41108 306
India 3812420 84 164 299 926 12 905 4209 415
Viet Nam 2091200 51000 513100 400 000 30 200 3085 500
Indonesia 2097 407 582077 387 698 477 3 067 660
Bangladesh 1525672 63 220 137174 1726 066
Norway 85 1319033 2001 1321119
Thailand 380 986 19994 623 660 205 192 4045 1233877
Chile 59527 758587 253 307 1071421
CEgypt ) 1016 629 1109 .. 1017738
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yanmar 822 589 1868 58 981 1731 885169 &=




Problem Statement

Enhancing the classification accuracy of fish behavior under difficult
water conditions by improving the water visual through image
processing techniques, and providing real-time feedback on water

quality through web application.




Clustering Sequence Diagram
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Class Diagram

databasehelper

+ username: string

+ password: string

+ dbName: string

+ serverName: string

+ connect()
+ close()

+insert(sql)
+ delete(sql)
+ select(sql)

Model )

video

+ noOfFrames: int
+ Footage:int][]

enhancer

+ uploadfootage(): Boolean
+ uploadimage():Boolean
+ compressFrame(int(]): intf)

+ enhancelmage(int(]): intf}
+ enhanceVideo(video): intfJ[]

[Controller )

ownerController

+ ownermodel:owner

—

featureselector

Classifier

+ position: array
+ speed: double
+ direction: int

+setDetection(int[J{)Void
+getselectedFeatures
+getX(): int
+getY(): int
: double

+ DetectFish(int]): array
+ DetectColor(enhancer): String

+getDirection(position1, position2): int

Clusterer

+notify()

+obs:lobserver

notifier

Reports

Pl + notificationTypesint

+ timestamp:datetime

+ ownerview:owner view
<<interface>> <<interface>>
Isubject Icru
@ 0void
+deleteWorker(worker):void
+updateWorker(worker):void
+Addobserver(O-lobserver) +display() +ApproveNaming():void
+Deleteobserver(O:lobserver) +add(object) +AddPond():void
+fireobserver() +edit(object) +ViewReports(Pond p): Report
+delete(object)
PN
<<interface>>
lobserver Stbject

workerController

workerModel: worker
workerView:workerView

+ViewAlert(): void
+ViewPondProfile(Pond):array

ReportsController

+ timestamp:datetime
+ averageCount; int

+ averageSize:int
+

String
+ reportsmodel:reports
+ reportsview:reportsview

+generateReports(Pond p): void

user Controller

userView: user view
userModel: user

+ signUp(String email, String password):
boolean

+ login(String email, String password):
boolean

+ListPonds():Void

bdd

+enhancedtootage:int]J] + timestamp:time + averageCount; int
+
. + waterStatus: String
+ getFeatures(Classifier ¢): amay + alentUser(String) + datbase: databaseHelper
+ getClusters():Cluster{) + notify()
e + Clustering(int), intf)): Cluster
[———>{ +9etReports(Pond p): amay
+abel:String
+datacint]]
+instructions:String(] i |
Pond
+ NameC| Void .
+pondid:int r
+id: int
+name: string owner
+ getPondDetails():array +email: string 4
+ getPondfootage(Camera): video +userType: int
+ getAmmonialmage{Camera): Image +datbase: databaseHelper
R +AddWorker():void
% m‘» boolean +updateWorker(worker):void
rofile(): boolean +AddPond(:void
Comem. T + vagister(): void +deletePond(Pond) void
+ Encrypt(String): String +updatePond(Pond):void
+ Decrypt(String): Boolean oAp»mveNﬂmlng()‘v.otd
+ ListPonds():array s
+ ShowPond(Pond p): array
+isOpened(): Boolean + UpdateCluster(Cluster):Void
+Capturelmage(): int[] +ViewAlert(): void + SolveProblem(Cluster): array
+CaptureVideo():Video +ViewPondProfile(Pond).array

ReportsView

+ timestamp:datetime
+ averageCount; int
+ averageSize:int
+waterStatus: String

+ShowReports(array): void

user View

+ViewRegisterationForm():void
+ViewlLoginForm(): void

+ViewHomePage(User user): void

+ListPonds(array):Void

owner view

+ViewReports():array

+ViewReports(Reports reports): void

worker view

+ViewAlert(): void
+ViewPondProfile(Pond)-array




Database Design

© orad usertype_attribute_values
2 id - int(11)
@ value : varchar{100)
# usertypeattribute_id - int{11)

£ orad usertypeoptions
2 id - int{11)
& name : varchar(45)

£ orad usertype_attributes

# usertypeoptions_id : int{11)
# usertype_id : int(11)

£ grad usertype
2 id : int(10)
@ name : varchar{ 100}

2 id ;int{11) =

Ao

|

grad pond

2 ID - int{11)

# supervisorlD : int(11)
# farmlD - int{11)

-

o

9 # ownerlD : int{11)

grad farm
2 ID - int{11)
& name : varchar(100)

L grad user
2 ID - int{100)
& email : varchar{100})
@ fullname : varchar(100)
@ password - varchar{100})
# typeid : int{10)
# farmlD - int(11)

£} grad instruction
2 id - int{11)
2 details - text

£ orad behavior
2 ID : int{11)
@ name : varchar{11)
# instructionlD : int(11)

E e grad alert

2 ID :int{11)

# behaviorlD : int(11)

# pondID : int(11)

@ alertTime : timestamp

4 & supervisorlD : int(11)

# type ©int(10)
# waterstatus - int{10)
@ time : timestamp




Methodology

* Get data from YOLO

*Calculated extra features from collected data

*Form feature array and normalize it

*Use Kmedoids to cluster it and detect the pond behavior
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Clusters

® Normal behavior
® Cold water

® Lack of oxygen



Clustering Algorithm Used 1/2

K-medoids Algorithm:

°It partitions the dataset into groups and chooses data points as
medoids (centers) for each cluster as its most centrally located point
with the least dissimilarity to other objects in the cluster.




Clustering Algorithm Used 2/2

Why K-medoids?

Compared to K-means, it is more flexible and robust when it comes
to noise and outliers because it minimizes the absolute distance

between the points and the selected centroid, as opposed to T =
minimizing the square distance in k-means. \ /
. e
A medoid has to belong to the set (cluster), while a centroid | \
doesn’t. — —
(a) Mean (b) Medoid

This makes K-medoids a suitable clustering algorithm to accurately
cluster the behaviours in our system.




User Interface

|IFishFarm A Home @ Logout iFish Farm

A Home  ® Logout

Pond 5

Suez Canal Fish farms

| Pona1 | Water Status: Clear
____Ponaz ] Alerts

______Pona3 | N Current Behavior: Normal
_______Ponds | Pond 5: lacks oxygen

| Ponds | pond 6: unknow behavior

| Pondc | )




Published Paper

The paper was paid and will be published in Elsevier ANT 2020 conference
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Any Questions?
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