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O The purpose of this Software design document is to describe the architecture and system
design for our Automatic recognition of Fish Diseases in Fish Farms system. Our system

mainly detects and diagnose fish diseases in fish farms au-tomatically and examine water
quality




Overview

O Our system is created to performs detection and
identification of fish diseases and analyze fish
abnormal behavior. Its goal is to prevent and
control spreading of diseases by early
identification and diagnosis

Extract
Image

Trajectory
Detection

¥ @
Haar

Cascade

\C'la:aifﬁcarion ~lassificat
CNN ——r assification |,




Architectural Design

Farm

Report Latest-Statistics | | The Home Page
View View View

1cation Admin

Controller
Receive
Message

+View Report Buton

ot Lses Sifsien Bon o - Change

Send Message Py

e Libraries

+arm iint
pluggable authentication

DB Manger

+Confirm-Password.Label
+E0t Data Eution

Fire Base




Activity Diagram

check fish fan

edit user [ ADMIN =
/profile
ADMIN .
threshold Xeownor e UDosdo l

canira

extract imagsdgs

rocessing pre-processing




Sequence Diagram

-ami Raspbern Sys ireBas i )
camira POSIY ystem FireBase GSMB00 Modsl Raspberry System FireBase

: abnormal fish behavior
video

upload sensors reading

get sensor data disease detected

message reason

sensor reading sensor reading disease detected/

abnormal fish behavior
_—

nd message

acknowledge

sensor reading




1)Pre-processing

-

RGB YCBCR XYZ




Convert Image to YCBCR

Get CB and CR

Get mean and covariance

Build gaussian distribution model

Apply threshold
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/ 1a Cascade O
. Detector Function ./

 The vision.CascadeObjectDetector System object
detects objects in images by sliding a window over the
Image.

* The detector then uses a cascade classifier to decide
whether the window contains the object of interest.

Stored as XML File by using HOG
Feature

vision.CascadeObjectDetector

System Object



Load the positive samples data from file.
Create an imageDatastore object containing
negative images.

Choose the feature that suits the type of object
detection.

(The HOG features are often used to detect

objects) .

« Then run trainCascadeObjectDetector to create
xml file

ImageDatastore object containing
negative images.

Load Positive Sample data file

l

Hog Feature

Y

Xml File Created

\ 4

Cascade Classifier



Compare

HOG Feature Haar Feature

HOG features are often used to detect Haar features are often used to detect faces
objects such as people and cars. They are because they work well for representing fine-
useful for capturing the overall shape of an scale textures.

object.
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1 2 3
Time Position Velocity
0 -10.0800 202.6500 33.9418 -11.2800 8.8100
1.9608 -21.1200 211.2700 33.8846 -11.2500 8.7900
29412 -32.1300 219.8800 33.8287 -11.2100 8.7800
3.9216 -43.1000 228.4900 33.7738 -11.1600 8.7800
4.9020 -54 237.1000 33.7201 -11.0900 8.7900

O T|me Corresponding 1o arrival at eaCh 5.8824  -64.8500  245.7300 33.6674  -11.0300 8.8100

- - o 6.8627 -75.6200 254.3800 33.6158 -10.9500 8.8400
waypoint in seconds, The first elements 78431 863100 2630700 335654  -10.8600 88800

8.8235 -96.9100 271.8000 33.5159 -10.7600 8.9300

Of Ti me Of Arrival mUSt be O- 9.8039 -107.4100 280.5800 33.4676 -10.6600 8.9900

10.7843  -117.8100 289.4300 33.4202 -10.5500 9.0500

WaypOintS: Calculate the pOSitiOﬂ for 11.7647 -128.0900  298.3400 33.3739 -10.4200 9.1300

12.7451 -138.2500 307.3200 33.3286 -10.2900 9.2100

each bonding box in the matrix 137255 -1482700  316.3900 332843  -10.1500 9.2900

14.7059  -158.1500 325.5400 33.2410 -10 9.3800

Velocity in the navigation coordinate fosesr] ooy sl Giisi] ousiod G

17.6471 -186.8500 353.5900 33.1170 -9.5000 9.6900

system at each way point in meters per
Second Specified aS an N_by_3 matrlx 19.6078 -205.1000 372.8200 33.0391 -9.1100 9.9200

20.5882  -213.9300 382.6100 33.0016 -8.9100 10.0400
21.5686/ -222.5500 392.5100 32.9649 -8.6900 10.1600
22.5490  -230.9600 402.5400 32.9292 -8.4600 10.2800
23.5294  -239.1400 412.6800 32.8944 -8.2300 10.4100
24.5098  -247.0900 422.9400 32.8604 -7.9800 10.5300
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Find Files <5 nsert =, fx [ v

|| Run Section
Ll Compare w G GoTow Comment %

Run  Runand |- Advance

| Print w 4 Find = Indent |= | sz| |=a - Advance

C: » Users Owner » Desktop » Video »

orkspace Sl Command Window [S]

Name Value 3 fish Detect = VideoDetection.m tesssst.m shufflenetXyZ.m

[ baseFileName '225.png’
bbox 4x
|| depvideoPlay...
|&| Detector
FishCrop
l=l" folder
fullFileName ~ 'C:\Users\Owner\.
gTruth 2 tab
H

Detect is mcrop (videoFrame, bbox (j,1:4)) 7
Detect i me = sprintf{'% g" i); 2
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Detect i te (FishCrop, fullFileNam:
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Detect disp(str):
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| | Find Files - Insert |=1 fx
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L Compare v £ GoTow Comment %
New Open Save Run and Advance
~ (=4 Print = 4 Find Indent | | 4 - Advance

Na Eor
- =53 » C: » Users » Kareem » Downloads » matlap » segmentation »
Current Folder ¥ Command Window G Users\Kareem\Downloads\m atlap\segm entation\testm Workspace
[Y— S—— new.m + Name
YCBCR_ALLm > test colorchart = zeros (256) ; %
yem . test for b = 0:255 b1
xyz.m test for r = 0:255 bmean 104.3182
testm e >> % = [(double(b) - double(bmean)); (double(r) - double(rmean))]; brcov [247.3726,376.53...
neWAppm colorchart (b+1,r+1l) = exp(-0.5* double (x) "*inv (double (brcov)) *double (x)) ; BW 0

new.m G
lab.m b 0176 double

Cb 30 double

colorchart 256x256 double

r 1x50176 double

cr %390 double
‘CAUsers\Kareem...
‘CAUsers\Kareem...

h_s_v.m
color spaces.txt
Dataset

img = imread ("
veberl = rgbzyeber(ime): F
cb = yeberl ( 2); img 255322853 uint3
cb = filter2(lpf, cb); ; Lmy(( 370 uints
cb = reshape(cb, 1, prod({size(cb)}): EH ipr R
cr = yeberl(:,:,3); npixel 0
cr = filter2(lpf, cr); pixel

r
R
r

cr= reshape(cr, 1, prod(size(cr)));

te Ge ian distr e .

zeros (255,255) ; L ::ea" jgé‘;,;o"""’“*‘
1:size (ycberl, 1) 5, £

Details rl = 1l:size(ycbcrl,2) T 255 double

x1 = [double({{ycbcrl{(bl,rl,2)) - double(bmean)); (double{ycbcrl{bl,rl,3))- dou I value

res{bl,rl) = exp(-0.5* x1'*inv {(brcov) *x1); x [150.6818;96.451...

x1 ;-21.5490]

vecber X 3 uint8

Select a file to view detail: = yebert ) eiinid

script
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4\ MATLAB R201%9a

EDITOR PUBLISH £ G =arch Docum entation kareem v

j Find Files s Insert |=
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Open  Save = Run Run and
~ - =4 Print = 4 Find + Indent |~ | w: Advance
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<] == » C: » Users » Kareem » Downloads » matlap » segmentation » b
Current Folder Sl Comm and Window [© 1 Editor - CaUsers\Kareem\Downloads\m atlapisegm entationnew.m Workspace
Nafe 819 testm new.m + Name
YCBCR_ALL.m 819 ans
yem 819 [pdfl, pdf2, pdf3, pdf4] = GLDM({inImg, d) 113 arrContrast
xyz.m 819 arrCorrelation
testm 819 sssdze (inTna); )| arEnergy
| arrtHom ogene...
arrMeant
arrMean2
819 prol=zeros(s): i
819 BEOZRZeroR TSI Ho

newApp.m 819 inImg=double (inImg) ;
newl.csv B

new.m o
lab.m

h_s.v.m

color spaces.txt

Dataset

smatr

819 pro3=zeros : b1
819 prod=zeros bmean
819 Ll breov
819 for i=1l:s(1) 2
o cb 7 b

c 176 double
818 ) I cb double
819 : prol(i,j)=abs (inImg (i, j)-inImg (i, (j+d))); cnt 256x1 double
819 end colorchart 256 double
819 Aif((i-d)>0) & ( (F+d) <=s (2)) Contrast 7 struct
819 proZ (i, j)=abs (inTmg (i, j)—inTmg{{i-d}, (3+d) )} ; Correlation x1 struct
819 o 1x50176 double
el cr 1390 doubl
819 Af ((itd) <=5 (1)) EHa T selos
819 pro3 (i, j)=abs (inImg{i,j)-inImg ({i+d),3)): D ‘CAUsers\Kareem...
819 end £ Energy Ix1 struct
819 Af ((i-d)>0) & ((F-d)>0) EHF ‘C:\Users\Kareem...
819 prod (i, j)=abs (inImg (i, j)-inImg ({i-d), (3-d))); fd
819 = it glems
319 Homogeneity
Select a file to view detail: = :

819 . Ei
img
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