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ABSTRACT

Nowadays, aquaculture of the Tilapia is very common in Thailand’s agri-business, both
in major businesses and SME’s. Therefore, our group decided to. invent an automated-
recirculation aquaculture system to help the Tilapia aquaculturists and to expand aquacultural
industry of Thailand. Through the use of technology, we arc now able to develop the automated-
recirculation system that presents higher effectiveness.

There’s a data collection and setting in automated system, the users can utilize it for
improving their aquacultural farm, and also it provides a website for data monitoring. The work
starts with measuring the temperature in the system. Processed on a Node MCU. If there are
abnormal values, it will be ordered to make adjustments. Then alert the user. All work will be

stored on the Firebase Server and displayed on website.
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2.6 Node MCU
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ESP8266 filav1i1 Node MCU ( ESP8266 ) 110337 wiilunesanilaves ARDUINO IDE ( ESP8266 )

v ¥
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Funw c/cr+ Fanenfiannsaly1dnhaau ldvaiged1anil Lua

2.6.1 10AUIVBSA Arduino ESP8266

SIRTIISIRY Open Source Project 1 Source code “lﬁ"lﬁ’ﬁaui’agjuu Git Hub 9114 aen

https://github.com/esp8266/Arduino

115000 Upload Sketeh 18 1§0ud0105A USE Aunouinos 14a1udie vinaves
I ' v

VOTANDA Protoboard 1A

Fun1elu ESP8266 3 CPU 4110 32 bit 4ANA1991A Arduino il CPU 8 bit

Saudin 10 v2 hiinnvhues Arduine udisauisameu Jilsunsuasuue GPIO 1édnn

amen iy Hudadfimuuinnanudesnis 14 wirl iFeudediodoan15idu Arduino in
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1% #0440 Module WiFi 11l 1A Node MCU ( ESP8266 ) Bu1I1d 10N

Ed
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( ESP8266 ) unlddeude 18 1asns

311 2.7 NodeMCU Devkit V1.0
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DO(GPI016) can only be used as gpio read/write, no interrupt supported, no pam/12¢c /0w supported.

3111 2.8 NodeMCU Pin Map
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NodeMCU V1.0 Sanuazemiuudunuas aunsoisuaiunesanaasd la
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2.7 DS18B20
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2.7.1 YoyaFumaiianenuled DS18B20

s adu Idee vad (150 vee ) 1871523 3.0V 5.5V

$13 91 (@ MSVAITe TO-92 ) Av Gnd (Pin 1), DQ ( Pin2 ), Vdd (Pin 3)
%919 1@ 91a): Normal Mode ( 1%1‘%& 3 91 ) 118 Parasite Power Mode ( THiee 2 00
A9 DQ az GND Tuumeiiv vdd vedefiuv Gnd )
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2.8 Firebase

Firebase Real-Time Database i NoSQL Cloud Database ﬁLﬁU%‘ﬂy‘ﬁﬂluE 1u1uUD3 JSON Lagil
A3 Sync YBYALUL Real-time 1NN Devices fidoudeunydaTuialudoriind sessumshamn
o Offtine ( foyavzgnifn131u Local 3unTesiandinn Online 9211715 Sync FoyalidnTuid)
59uRel Security Rules Tsansasenuuiidon lvmshddeyanants Read unz Write 18610

1
19 Android, i0S Liag Web

2.7.1 MweHoIa
15 Write, Update 130 Delete #93a 14 Firebase Realtime Database 93093 ufma10lszian
‘Iﬁ:& String, Long, Double, Boolean, Map<String, Object> L1a¥ List<Object> TABn13 Write 925@200 U 4
gﬂuuuﬁdi{
1. setValue() (F111n15 Write #58 Update Foxya 1183 Path 715181989 1 191 users/<user-id>/

<username>

mUsersRef.child("id-12345").setValue(" Jirawatee");

o n:‘ [ . 1 . A
2. push() (Humaiingavosdoya luftinuazadie Model Object 30 FriendlyMessage #39%
b4 b4 ]
s e - o 3/
559 Text 118z Username '3 Taun13 Push 11 Firebase 95319 Unique Key yoayadoyarius iioly

#9990 1114 1 messages/<message-id>/<data-model>

FriendlyMessage friendlyMessage = new FriendlyMessage("Hello World!", "Jirawatee"),

mMessageRef.push().setValue(friendlyMessage);
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= 1 A
3. updateChildren() (§114115 Write 138 Update 193181119891 (113 Key ) A1 Path 1151814013
] o 3 o Y kY 1 <]
Taoliidea9In13 Replace Toyaiiayn unzaunzavimioua i ldnats Object A6 100zillumsaiie

4 1
Post Tv3iuan Tagvg Write ‘i’l’ﬂﬂg’ﬂ‘lﬂ 2 ffo fuser-messages/Jirawatee/$postid L101% /messages/Spostid

// push Funs generate $postid UDJI object “T}'El posts aaﬂuwﬁauzﬁai%"lu /I faser-
posts/$userid/$postid

String key = mMessagesRef.push().getKey();

HashMap<String, Object> postValues = new HashMap<>();
postValues.put("username”, "Jirawatee");

postValues.put("text", "Hello World!");

Map<String, Object> childUpdates = new HashMap<>();
childUpdates.put("/messages/" + key, postValues);

childUpdates.put("/user-messages/Jirawatee/" + key, postValues);

rootRef.updateChildren(childUpdates);
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=

[~ Y] y = o a
4. runTransaction() UN15WANToYa Ni Concurrent 189E ¢ NOIVNAYUNU INA

au

Fofanaald 298195 N190@ Like 1azna Unlike A Inai@oniu nauderdy azdssimaivoen

Pl
T 1 |
Like A00ALIA1 mﬂmnmuunﬂmm"li

postRef.runTransaction(new Transaction. Handler() { @Override
public Transaction.Result doTransaction(MutableData mutable) {

Post p = mutable.getValue(Post.class);

if (p == null) { return Transaction.success(mutable);

}

if (p.stars.containsKey(getUid())) { // Unlike the post and remove self from likes
p.starCount = p.starCount - 1;
p.stars.remove(getUid());

} else { // Like the post and add self to likes
p.starCount = p.starCount + 1;
p.stars.put(getUid(), true);

}

// Set value and report transaction success

mutable.setValue(p);

return Transaction.success(mutable);

} @Override

public void onComplete(DatabaseError databaseError, boolean b, DataSnapshot dataSnapshot)

if (databaseError != null) {
databaseError.getMessage()
Log.w(TAG, databaseError.getMessage());

} else { Log.d(TAG, "Transaction successful"); }

35
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2.7.2 msaudeya

- ! & g ge
msaudeyain 15121y Path Nisdeenisszan :mifufFens1d removeValue()

3 )
fred1ury doansaudennuiavuali Object ¥0 messages

mMessageRef.removeValue();

wonnntiusaansaaudeya 1ddemsdenn null 117 setvalue(ull) uazannsalde null

SumATiA updateChildren() tioaudoyanaies Object 1AL

/ALY setValue()
mMessageRef.setValue(null);
// @ULIY updateChildren();

childUpdates.put("/messages/", null);

2.7.2 m3eudeya

DatabaseReference mRootRef =

FirebaseDatabase.getInstance().getReference();

Suden5lseneeanials DatabaseReference SURA Instance 1Az 81984 Path fits1d0an1s

9
138 1uto1yalu Firebase Realtime Database 927 2 13z ntonmu Listener Ail

¥ o
o

Ed ' v
1. ValueEventListener 3¥81ufoyadeuasu uag ssermdeyannaieniinisn/dounlasues

E [ v
Louanaviuanield Path 5181989 3301357019 Object N13181984937 addValueEventListener 1Agazil

U

callback
2 1
2

s A ~ = @ v a
® onDataChange ﬂz%ﬂﬁﬂﬂﬁﬂuﬁu Lngﬂkiﬂﬂ‘V!ﬂﬂid‘l‘ﬂiﬂﬂal'ﬂﬂ"lﬁlﬁlﬂ path UNIT

naguuilag

® onCancelled 929ni3eniile liamnsaswdoyanin Database 14
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mRootRef.addValueEventListener(new ValueEventListener() {
@Override
public void onDataChange(DataSnapshot dataSnapshot) {
String value = dataSnapshot.getValue(String.class):
mTextView.setText(value);
}
@OQverride
public void onCancelled(DatabaseError error) {
mTextView.setText("Failed: " + databaseError.getMessage());
}
s

. 4 o 9 2 H
2. ChﬂdEventLlsteneri]zﬂf}EJi“U‘U’Eligﬂ‘ﬂ‘lﬂ NITINWY, ﬂ'ﬁlﬂaﬂullﬂQQ, 130U LTS ﬂ—lighﬂ IDAINEATIN

Child 5181959 350137014 Object 1318190931 addChildEventListener 1Az Callback 5 1111

onChildAdded() 9zgni3eniilefimamuaadosyatunly Child
onChildChanged() 9%gni3uniilatoynlu Child Sanstfdeuuting
onChildRemoved() 3xgnissnilatioyalu Child gnauy

onChildMoved() 1¥gnissmiilofiniaFosdduvasdoyalu Child Fatu

onCancelled() 9zgni3sntiio Tnaadayanin child lidisa
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ChildEventListener childEventListener = new ChildEventListener() {
@Override
public void onChildAdded(DataSnapshot dataSnapshot, String previousChildName) {
Comment comment = dataSnapShot.getValue(Comment.class);
}@Override
public void onChildChanged(DataSnapshot dataSnapshot, String previousChildName) {
Comment newComment = dataSnapshot.getValue(Comment.class);
String commentKey = dataSnapshot.getKey():
}@Override
public void onChildRemoved(DataSnapshot dataSnapshot) {
String commentKey = dataSnapshot.getKey():
t@Override
public void onChildMoved(DataSnapshot dataSnapshot, String previousChildName) {
Comment movedComment = dataSnapshot.getValue(Comment.class);
String commentKey = dataSnapshot.getKey();
t@Override
public void onCancelled(DatabaseError databascError) {
Toast.makeText(mContext, "Failed to load comments.",

Toast LENGTH_SHORT).show();

B
ref.addChildEventListener(childEventListener);
@Override
protected void onStop() {

super.onStop();

if (mValueEventListener != null) {

mRootRef.removeEventListener(mValueEventListener);
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3.2.1 M3MulagsIu

1
2)
3)
4)
5)
6)

System Maintenance * § 19giaLaz11395s Uy

Set Config : r?l“’ﬁ'la.legwimw“luswu

Show Status : AIULEAINATDYALAZAITIATILHUDITZUY
Give Product : M3 1HHANAAIINTZ VY

Sensor Value : M3muan alaanssuudioialy3ns e

Control Environment : USUanmuiadouvesszuufmuisau
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3.2.2 Use Case Diagram
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gﬂ“ﬂ 3.2 Use Case Diagram
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3.2.4 Block Diagram

Power Supply Tempurature AC
(iInput 220V, output 12V) Sensor {220V]

Relay module Node MCU Relay module
(input 5V, output 12V) EPSB266 (input 5V, output 220V)

Solenoid Vaive Heater
(12V) & (220V)

Node MCU
EPSB266

Servo Motor
(5V]

517 3.6 Block Diagram

o A o 9 i o
TussuvezdszneuliUdusumed Hrzsudoyardinluszuurudl Node MCU uaz
= =y o 2 3 o o 9 & o < Y
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anuzuazn1sma 1314 Firebase Hannsal#g145onq 14 Tagkimdiuuanana
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3.3 mamaumaluszuy

o = o o/ \ I=) o 1 < - o
MsfiuveIszuIMIINI S uANNNIAE Wi Nng 2w ud nha 1Ayl Firebase uazih

d 1=

1 = a oA 1 1 = o w 1 g 9 9 o I~
AuSmsieiiaaiuzdnanse I vinludad szuvagiinmsdsuaiuldmunesay uaviinmamny

k- o 9 A o 9q 9
Hoya uazdmsududionlildad1s

connectWifi

v

connectFirebase

e

savel.og GetTempMax savelLod
T andMin T
notification notification
T A
turnOn
Heater
turnon
Solenoid

savelog

v

sleep1Min
|

‘j‘ﬂﬁ 3.7 Flow Chart Sensors
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void setup(void)

{

connectWifi();

configTime(timezone, dst, "time.navy.mi.th", "ntp.ku.ac.th",
"time.uni.net.th");

Serial.println(timeString());

setPinMode();

Firebase.begin(FIREBASE HOST, FIREBASE AUTH);
OLED.begin(SSD1306 SWITCHCAPVCC, 0x3C);
sensors.begin();

}

o 4 1 o g 4 4 Wi A d o o =y [
Tung Setup 9291015 HONAD AL WiFi tioiFouAenUaMmMes W udnziinisaoudnnaifiy
{ o ' © e | 4 o 1 o " '
NTP Server 71188 mua’ld de legsiimsfiaa Pin vuvesanl¥aiuauginselareg udainisisoude

N1 Firebase, OLED IL@1% Sensors
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String timeString() {
time t now = time(nullptr);
struct tm* tt = localtime(&now);
String tmp ="";
tmp += String(tt->tm_year + 1900); tmp +="-";
tmp += String(tt->tm_mon + 1); tmp +="-";
tmp += String(tt->tm_mday); tmp +="";
tmp += String(tt->tm_hour); tmp +=":";
tmp += String(tt->tm_min); tmp +=":";
tmp += String(tt->tm_sec);

return tmp:

1M ABUANNAIN NTP Server 9831 11501507 Object nATHTIA Jag Tiuoa nunldau

g ¢l A =g =
& uaz ludlasFutivziinisdawraresniuansagiu
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void loop(void)
{
getRange();
sensors.requestTemperatures();
if (temp > maxTemp) {
onPump();
send event(High Event);
save log();
j
else if (temp < minTemp) {
onHeeater |
send event(Low_Event);
save log();
B
else {

save_log();

}

=
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3.4 DU
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¥ 9
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® Fish Tank

317 3.9 Fish Tank

o 1 o o 1 4 o T a 3 =
- Controller : 1¥5usmnianuans uazthannyszmumm teniugunisiaudie fuiunude
v A 1 <] :’ = ¥y g
- Sensor : 1Mifansaemaruilunsa-waveai, USunmanududuves oxygen Tu
k] ¥
W uazaungive il
- Feed Hopper : 1#tldapamstannnlSinmanudsinisvesiar diedaiani

Arua

® Brush Gutter Tank

31/ 3.10 Brush Gutter Tank

' a i o w < 1
- Brush Gutte Filter : Winlssinara@n iedndvaznewdi ldinvlusuvo sy
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@® Filter Tank

519 3.11 Filter Tank

. . o A @ a a o o g 9 i o a
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G a

. ar 1 @ fa < ]
- Mechanical Filter : 19dnruaznau duny e 1¥5anseefiligiuvnaan wu e T

® Moving Bed Tank

=
gﬂ*n 3.12 Moving Bed Tank

o v Y
" ! s o ~ < 1 .
~ Moving Bed : 1& Moving bed Tufiumrindudoennasiiviiaannii Moving Bed
3y @ ¥ o . = 4 P
ud~ 1905 s 1ndueiniein1i Moving bed Atadou 12 Uale Moving bed
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waou Tl unaniEely Moving bed aziinisgostazidaue lutadadana

GEERN Y

= [ ' .
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UV Filter Tank

- UV Filter : 19viaaa UV Rguaemoaamsiians lasi
¥ 9
- Heater : 190/Sugarmpiii ldguan

- Water Pump : Puihwndu s luvedm
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3.1.4 Feeder Design
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3.5.4 HUPNINaAINasIN
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Date-Time Temperature(C)
27/3/2017 7:00 26.25
27/3/2017 7:03 26.2
27/3/2017 7:05 26.19
27/3/2017 7:07 26.12
277312017 7:09 26.19
27/3/2017 7:11 26.25
27/3/2017 7:13 265
27/3/2017 7:15 26.53
27/3/2017 7:17 26.78
27/3/2017 7:19 27.07
27/3/2017 7:21 273
27/3/20177:23 26.2
2732017 7:25 26.12
27/3/2017 7:27 26.19
27/3i2017 7:29 26.12
27/3/12017 7:32 26.12
27/3/2017 7:34 26.12
27/3/2017 7:36 26.12
27/3/2017 7:38 26.19
27/3/2017 7:40 26.12
27/3/2017 7:42 26.06
271312017 7:44 26.12
27/3/2017 7:46 26:31
27/3/2017 7-:48 26.37
27/3/2017 7:50 26.44
27/3/2017 7:52 26.37
27/3/2017 7:54 26.44
27/3/2017 7:56 26.44
27/3/2017 7:59 26.44
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