guEinafnwatuauysal

o gAgy v & W wa
LASDIYIUIVTNU AN LUIIRA

Autometic Duck weighting machine

wredsna lveuns

A1U13VITTUVRAEINNTTUNEAT
AEIAINTINANANS
dortumalulagnszasundndinummisaianssus

Un1sAnen2562



YBlATIIUENN 1IN aanluslA
UnAnwfansin wedsng  lveiuns
ANE AAINTSUANENT AMAIBIAINTTUNYAT

ve-ana 9191580 wALas.Usvdud dulangy

ve-ana FUinAu wwgaudng 1ufve
darudssnaunis USEN 183au BULUNTY 9110
UNAALD

Iﬂiﬂﬂ?ﬂﬁLﬁUﬂ’]ﬁ@@ﬂLLUULﬁ%@\‘i%\‘ﬁj?‘ﬂﬂmﬂﬂ WaluNandaLaraniaInIsyinaulunsda

H v & = 1Y) Y o o % ) % y a
UUNLUA ANNTANYIAUAIINLNYIVBINUNITRBNLUU MY Solidwork LLﬁa‘iﬂ']iL"USUIU'iLLﬂiﬁJ

[

WeunlUuswnsy Arduino IDE ¥9d1uUsenaundfnvadaInsiesd 1) lassadeveanieg 2)

<

Wuwesluanivad 3) lugaveiedyaaluanivad waz 4) ESP 8266 lun1sviiuvesnios
e sinaniwadazsuanimindidyyraldiuganasiugassvesdyaradly ESP 8266
waziweunadyy I Wifi ivedeuaztoyaliuu Cloud uaiuanamieu FEEDs vo9 NETPEI &

Uszndanatlunstade wazannnsafnaunisisuiulnveadnlundazlsasoulduuuisealngd

AU UL+ 1L A10.05

1Y

Arddsy : wnsestade, Wuweslvanwas, lugaveedyannlvanivad, esp8266 uay cloud

v



Cooperative Title : Duck scales

Student Intern name : Mr.Jirapad chaiyanate

Faculty : Engineer Department : Agricultural

Advisor name : Asst.Prof.Dr. Prasan Choomjaihan

Mentor name : Mr.Udomsak Chotchung

Company : Avilon Innovation Co., Ltd
ABSTRACT

This cooperative education project is to Duck scales design. Increase productivity
and reduce working time in duck weighing. From studies related to design with Solidwork
and programming using Arduino IDE. The key components of the machine are as follows: 1)
the structure of the machine, 2) the load cell sensor, 3) load cell amplifiers and 4) ESP
8266. In the operation of the machine The load cell sensor receives the weight, sends the
signal to the module, and the module expands the signal to ESP 8266 and connects the
Wifi signal to send and data on the Cloud. Show values via NETPEI FEEDs which save time

when weighing ducks. And can track the growth of ducks in each house in real time.

Keywords: duck scales, load cell sensors, load cell amplifiers, esp8266 and cloud
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3391 2 14 Microgear Function ﬁwu%’uqﬂnmﬁﬁﬁia NETPIE #1u Microgear Library 8gua?
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1‘U3ULLuumﬂ°ﬁWqﬁ‘z‘?uﬁé’qﬁ microgear.writeFeed(",") Taefi DATA u String Aifidnwasiiivafiu
REST AP éﬁ'ﬂ@h@EJ'NﬁImicrogear.writeFeed("mysensor","temp:25.2,humid:62.5") d1uv99 DATA
UBNIMNTBIU String JULUUAINGIUED 1518eaunsnds String fwdasan 970 json lede 1y
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2.6 Load Cell
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3.4.1 nMswaunlusunsuuululasaealnsaaes
Tassnuiidenld Arduino esps266 \ulslasrealvsaaesndnlunisiammunszuu
wagldniwn C vy Arduino IDE Tuniswamnldsunsa Arduino (uiifesiiesanillausiad
wannwany aunsnsessunisldaudumeinainnanseiin uaznsideulesiussuu Internet of
Things iU M3foansHuszUy Wifi iledsdeyalud Cloud server
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3.5 aunsad

3.5.1 [Wuwasimaanld

gunsalid ey foimunaiestsihmindniiianun 3 ogha léun
ESP8266/NODEMCU
NodeMCU §u 12 %38 NodeMCU V2 w38 NodeMCU Dev kit v1.0 #414Tuga
ESP8266-S0C (ESP-12E) Faiflu 32-bit Microcontroller ual Built-in WiFi Node MCU-12E st

v

P1esueFaLand Ay

Y

al

PIN DEFINITION

-
oe
o
o
o
as
-
o
o

31J1‘7i 3.2 Node MCU-12E WagH9aAasuIe16e

Load Cell
Load Cell Ao Sensor dmsunsaaiatmin usensevimiena ieUsua
994 Load fifeenisnsiuen taeld Strain Gauge mﬁmc?\y'ﬂuu‘%nmﬁﬁmuﬂﬁauuﬂaagﬂmwEN
Load Cell ilofiussnnssyiiusm Load Cell ae9l# Strain Gauge ﬁﬁmag’tuu‘%nmﬁﬁmiwﬁ'w

Y

JUNTI 8n w30 wA @ A 1AAIPNUAIUNIUA Strain Gauge Wasuly

gﬂﬁ 3.3 Load cell
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Fouyauilaareglusuuuuiiaaliad wasvinnisvenedygiaiiiewiunnuuiugilunisin 8nnads

o

Tddmsumaudasdyaos Analog Wudayaen Digital iedseyaluduesalulasnealnaiass
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3.7 M5 UgulUsHATY

3.7.1 Calibration Load Cell
N3 Calibration tuis13uluazsieadl Load w3e dwiniiismsuaieguds Wiievi

n13 Calibration Inemalusinagly Auihwinuinsgiuieyiinis Calibration taeiiignisasil

5UN 3.6 fuiminunsgu

Calibration

>> fimma Load Cell Wriuusudaimdn

>> \ouse Load Cell way HX711 Wriuuese Arduino

>> Download Library d@usuldiiu HX711

>> https://github.com/bogde/HX711

>> fini Library HX711 15ifu Arduino IDE (Copy Folder Library HX711 aslu
Folder libraries ﬁa&ﬂu Folder w83 Arduino IDE)

>> Download Code Auto Calibrate >> File Wiy (Arduino_Auto_Cal)

>> 41U Arduino IDE way \Un File Arduino_Auto Cal.ino Fuan

>> uAmludauus real weight TiduAmimingsewes load ftaldinan
Calibrate (e Alansu) luditfernimdnvesvami 1.5 dns dhuin

Useunal 1.56 Nlansy

-

10 fleat offset=0;
11 flcat calibration factor = 1;
12|flcat real weight = 1.560;//kg I

0
v o

g‘dﬁ 3.7 AMEINAUAATLNATND19D4
>> Upload TUsunsu Arduino_Auto_Cal aslués board Arduino

18



>> 1Un MR Serial Monitor 4130

>> faAn Baud rate \Ju 115200

o o |

=)

'|2uto Calibrate Program
Send "a' to Find Zero Factor (Please Remove all weight from scale)

Send 'b' to Find Calibration Factor (Please insert know the weight on the 3scales)
Send 'c' Show weight on the scales

Autoscroll

e e T e e ey 1
2

» | 115200 baud | :] |

S R R R T A R VB Y

5UM 3.8 N13619e1 Baud rate
>> 1)18999n881900n30 WUt mtn
>> &4 /1 ‘a’ W WenmAn zero

4 | sed |

lAuto Calibrate Program

Send 'a' to Find Zero Factor (Please Remove all weight from scale)
Send 'b' to Find Calibration Factor (Please insert know the weight on the scales)
Send 'c' Show weight on the scales

i

[¥] Autoscroll {Noline ending.. v.| {115200 baud; >

R e

JU# 3.9 n13eeAn a ULUY command
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>> 50dNAZIUTUNTY FUAAIAT Zero Factor ponu i Tis1andunna o e

8535481)

A

1u Qunisvneasadife

f|Ruto Calibrate Program
Send "a' to Find Zero Factor (Pleazse Remove all weight from scale)
Send 'b' to Find Calibration Factor (Please insert know the weight on the scales)
Send 'c' Show weight on the scales
Find Zero Factor
Please wait .....
Zero factor: 8535481

gﬂﬁ 3.10 W@mIA1 Zero Factor

>> hingh Al mminfudueuinIauukkudahn Wwvinvesingild

1

asludiuys real weight Tu Arduino_Auto_Cal.ino)

JUN 3.11 segeinglunisdadmin

>> a4 ¢ ‘b’ TU WiennA calibration factor

20



‘|2uto Calibrate Program
Send 'a' to Find Zero Factor (Please Remove all weight from scale)
Send 'b' to Find Calibration Factor (Please insert know the weight on the scales)
Send "c' Show weight on the scales
Find Zero Factor
Please wait .....
Zero factor: 8655077

U7 3.12 n1sdeAn b JUWUU command

! . 5 Yo & 1% W oA
>>SaﬂuiﬂiuﬂiwﬁﬁuﬁiﬂﬂqﬂﬁCanmUonfadDrlﬂaﬁﬁﬂGhﬂiﬁﬂﬂUu%ﬂﬂﬂu

o131y Aunnsnnaesiiae 34779.00)

-

11560 , 1563 -
;Reading: 1.56 kg calibration factor: 34773.00
1560 , 1564
Reading: 1.56 kg calibration factor: 34774.00
1560 , 15482
Reading: 1.56 kg celibration_factor: 34775.00
1560 , 1561
Reading: 1.56 kg calibration_factor: 34776.00
11560 , 1561
{Reading: 1.56 kg calibration_factor: 34777.00
l1560 , 1562
!Reading: 1.56 kg calibration_factor: 34778.00
1560 , 1561
%Reading: 1.56 kg calibration_factor: 34779.00
11560, 1560
Icalibration Factor is = 34779.00

{ | I : ; it

Autoscroll Nolineending | | 115200 baud

X, P i RN BB R 5 S OGIRR Re  RREE - ERR L RUREAL57, . R  S S

gﬂﬁ 3.13 $1981901511A1 calibration factor
>> a4 @1 ‘¢ U tiensasseuAuvinlaely Zero Factor way calibration
factor NALUSHLATUNIAILA

>> NANITNINADIIUAT
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S5 COMST | o/Ge
c *{ Send |
= - i

1560 , 1563 =
|Reading: 1.56 kg calibration factor: 34773.00
J1560 , 1584

Reading: 1.56& kg celibration_factor: 34774.00

1560 , 1582

Reading: 1.56& kg calibration_factor: 34775.00

1560 , 1561

Reading: 1.5& kg calibration_factor: 34776.00

1560 , 1561

Reading: 1.56 kg calibration_factor: 34777.00

1560 , 1542

Reading: 1.5% kg calibration_factor: 34778.00

1560 , 1561

Reading: 1.56 kg calibration factor: 34779.00

1560 , 1580

Calibration Factor is = 34779.00

[¥] Autoscroll Nolineending v | | 115200 baud « |

R L O O

— —
(€9 COMS57 (Arduino/Genuino Uno)

L

T e e R T

3.12 N15&9A1 ¢ JULUY command

CwOTITg T
Reading:
Reading:
Reading:
Reading:
|Reading:
|Reading:
EReading:
|Reading:
Reading:
|Reading:
Reading:
\|Reading:
Reading:
Reading:
Reading:
|Reading:
|Reading:
‘|Reading:

T Ia

1.5¢
1.56
1.56
1.56
1.56
1.56
1.58
1.56
1.56
1.56
1.5¢6
1.56
1.58
1.56
1.56
1.56
1.58

kg

Autoscroll

iNoﬁneen&ng v} [115200baud

gﬂﬁ 3.13 #2984 N15U1A1 Zero Factor wag calibration factor Tulgenu

>> Inan@1eene Code >> File wuu (ex_loadcell)
>> 91NF98191394 35 Calibrate Load Cell vinl#s1msiuAn Zero Factor wag

calibration factor

22



>> 1751118181 Zero Factor wag calibration factor 1nlalusmiwusunuusasisl
>> NAaed Run Program lagdawaaun (1.56 Kg)
>> ¥19@ed Run Program logdaduimtinannsgiuiniin 500,200,20 n¥u 59aiu

WINAU 720 NSu é’fﬂgﬂﬁ 3.14

COMS7 {Arduino/Genuino Uno

il
L
oS TE XY
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
\|Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg
Reading: 0.72 kg !_;i
Reading: 0.72 kg et |
Reading bl
[¥] Autoscrol (Noline ending v | [115200baud » ||

JUT 3.14 fpgamsuansmgnaudmiingin 720 niu

3.8 NT138NUUUNATAIUAU

Red E+
Black E-
“1_White A-
Green A+

JUT 3.15 1smuaudmiuniastadn
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dgunanisaLiiuauy

4.1 g3UNan1TANILGIY
4.1.1 n1sBinminvaada
P M g v < 1 a & %’ o [ 1 ) v a
1NNNTNLUULATBITIUITUNLUA NaUs1n) N WS pagsnUnUndenavinlmdu
Futaindmdnlaiazdinssmaiuveudaiulafiazii ieannsnilnaziunieuiuvaie 9

o ~ 1 £ s [ 1 V5 v ay vy 1 o
2le} LW’E’J‘U’JEJF]’J'I?.Jﬂ%WJﬂVI’NE;JIU'SzﬂaUﬂ'ﬁW’]'ﬁJLUWIUﬂ']?E)’]uﬂ’WUWMUﬂVﬂﬂﬂ’J’]llLLiJ‘LJEJ’] + 0.03

4.1.2 msdetayaluds NETPIE
= O & oo ] @ = y v H v do o
winatudanimusiudumalulad 1oT awnsadadeyavesimininlaluds
4 o 1% Y ¢ W =i G ] 9 I~
Server 483 NETPIE tiievinnsuananalansanuinguseasa asgui 4.1 lneamdsluda NETPIE 4

VoA 9] v 1 aAu vy T g % 2 -
ANaanAdInUAINIRLAIN Load cell 3MNN1SWaRIATNIY Serial Monitor 9849 Arduino

LOG OUT

Reading: 0.40 kg
connected
Reading: 0.40 kg

LOCATION :

\

'Tue Nov 26 2019 16:01:16
weight=4.79Kg
Ne—os-

17:00

SUT 4.1 uanark1u FEEDs 84 NETPIE
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5.1 dgunan1saiunns

Tassnuiiumsiamuiaisstuimdndasufumalulad Intermet of Things 1l
dwrrglunisiiudeyalivu Cloud wazuansdminusadanuudealnl Wiumis Web server
U84 NETPIE

MNN15NAADIAIA1TNMTNAINMaEanasdlulfAaziirin wul1 AnIalansaiuAIaein

Faumtinuinsgu wazaunsadedeyaluda NETPIE uazuansiumilnlanuingusyasd uazlu
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+0.03

5.2 Jaiauatiug

1. lunsdedoyaluda NETPIE Saildedrinluiesaivesmsdedoya Ao defayann 9
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[1] nsEnwd3euiisudunuuazianauwiu annsyiwisuidesat whudsaie waswisy

& o
Ly UaLaglUALUUNEUNE Y

Available : https://cuir.car.chula.ac.th/handle/123456789/62567?fbclid=IwAR0xBO
(YADGXZH5GWObyuxdY1Q9MyIzF9 nNzpWBV6ifZxQx8UUOofg6pzs

[2] filannslieu NETPIE

Available : http://203.159.154.241/innogoth/wp-content/uploads/2017/09/NETPIE-

WS _v23.pdf
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;::‘U‘?i n 1 Specification Load cell

Specification

Capacity: 20KG

Rated output(MV/V): 2.0c2+0.15

Accuracy class: C2

Maximum number of laod cell verification intervals(N max). 2000
Minimum number of laod cell verification intervals(Vmin): EMax/5000
Combined erro(%R0O): <+0.030

Creep(%R0O/30min): 0.03

Temperature effect on sensitivity(%R0O/°C): 0.0016

Temperature effect on zero(%R0O/°C): 0.003



Zero balance(%R0): 1.0

Input resistance(()): 402+6

Output resistance(()): 350+3

Insulation resistance(M()<50V>): SOQO
Recommended excitation voltage(V): 10~15
Compensated temperature range(°C): -10~+40
Operating temperature range(°C): -35~+80
Safe overload(%R0O): 150

Ultimate overload(%R0O): 200

Load cell material: Aluminium

Plafform size: 350x350mm

Connecting cable: 34.2x350mm

Method of connecting wire: Red(+),Black(-),Green(+),White(-)
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