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ABSTRACT

Rice milling consists of important steps including dehusking and whitening.
Main factors affecting the working of dehusker are the clearance between rollers and
temperature of rubber rollers. Temperature of rice and polishing time are variable
parameters influenced to the whitening process. Machine operator has to sampling the
rice for quality inspection. This causes the delay for fixing the machine. Therefore, the
objectives of this research project are (1) to build a device which measures whiteness
and temperature of rice after whitening, (2) to build a device which measures the wear
of the rubber rollers and (3).to install the wireless network for monitoring the rice
quality in the rice mill. The seven distance sensors were installed to measure roller
wear. Moreover, a sampling mechanism was developed based on a screw conveyor in
order to take samples of rice to measure whiteness and temperature. Data from the
device were displayed ‘in front of the machine and it was alarmed the machine
operator if the data were out of the acceptable range. Besides, these data were
transmitted to the database via the wireless network in order to be recorded. The
experimental results showed that, the error of the distance sensor was less than 2%.
The error of the temperature sensor was less than 1 degree Celsius. For the whitener,
the error of the temperature sensor was less than 1 degree Celsius and the error of

the whiteness sensor was less than 2 whiteness levels.
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10

2.2.2 Lianlun1sine
nsAnwIewralunistaeiniinisfnerfiviuuudnguesuise Takai was
Barredo [14] la@nwiigidunailunmstpanalagynisneasdasnisifiualunisdaed
970 5 10 20 30 45 70 120 9ufs 170 Suad dalilamsaviniedaviuuaziilisnsinig
u,mﬂﬁﬂmaaﬂwaqaﬁuﬁaluﬂwwﬂizﬂau 5 fluananaveInIsisalunstatnidwanenis

LANIAA

Percentoge broken rice
on milled rice , weight basis
n
=]

T

0 1 L
0 50 100 150

Milling time, &

ANUSENaU 5 NavadatluniIstasaasigudnIsaAnNinY 9917

Lamberts wazansz [15] vimsfinwnavediantunisdnvnimaneninuuives
1171agvN13A11AeUSUNAINITTAIN 0 - 100 FWNTIBYA1ANYNIVRITINIgNTR Ha
MIvnaeIkdnInNUszneu 6 Jrgyliiunuilinanuvniisundadumunailuns

v

UA

Bran Outer endosperm Middle endesperm Core endasperm
fraction fraction fraction fraction

8

— % L Lathe

//(

n
x

ny
o

0 20 40 60 80 100 120
milling time (s)

degree of milling (%)
3 &

(4]

[=]

AUsENaU 6 NavadnatlunstausslasidudaIu?



11

2.2.3 anaisalunisdn
Yasuniefifnanoni1sunninuesdiLarAurIYes IdnEIuAS 0t nuIRe
ANNIEISEUVRUASEITAYY Yan warAny [16] T6vinnnsAnWansENuUvesANLT U8
AeuNsEUIUNITTALAYAILIEISoUVDILAT TR IRETUY051917 Tnevinsnnas il
AEI5EUNNSTA 900 seUREUNTiLazANIEY 1,100 SOURDUNT firnuTusaus 13.2-16.7
Wesiwud andeyamsanyiiilinensiuinanusiseulunstniinaneniswaninuas Ay

‘U’]’J“UENngﬂ‘z}lﬁ?ﬁﬂﬁdaﬂ’]ﬁ‘VlG‘lﬁ@ﬂ‘Hﬂ']W‘Uﬁ%ﬂ@‘U 7

4-5 45
= 40
j 3.5 40
= 30 =
5 25 g 35
£ < %
£ 20 £ 30
5 15 =
R 25
= 05
0-0 20 . . . . . .
130 135 140 145 150 155 160 165 170 130 135 140 145 150 155 160 165 170
Moisture content, % Moisture content, %
(a) O, 1100min~"; @, 900 min™ (b)

42{’ (v £y @ % ¢ @ I3
AMUTLABU 7 WaTDIAINUTUY (3) 8R1S1NISLANKANVRUUAAV1T (b) LUBSLFURAINUVI

2.2.0 539899 UTATIINUNTIBITAU?
S588M19UDILNUTAV N UKD D Ut AT n TN TNafD N1 LANTNYD 9912
v Ao W ) = . . v o =

LAZAIUVIVOIVIINE1AYUITE1LS 1Ay FirouzikazAnle [171lavinsAnwinansgnu
SYYLNNIYDLLNUTAV N AUNTINDITAVII LAYNINISNAADUNDANEINANTENUINNTLELNG 3

o =S a a o Y} o v 1 al' 1 a a b2 =
SYAUAD 8 10 hay 12 AaduAs AINAIAY BNbANSIUIINSELYng 12 Hadmnsd12dnns

Y a ) a ' A a Y~ a )
LANTNtoaNgnfanInUsenay 8 (a) aeNzesyine 8 Laauing 41IiAINYININTgR Adly

AwUsznau 8 (b)



12

30 80
23.54(a)

56.38(a)

60 4

18.3(b)

43.64(b)

N
o
L

16.36(c) 36.69(c)

40

-
o
L

Rice breakage(%)

20 A

Whiteness of milled rice

8 10 12

8 10
Blade-rotor clearance (mm) Blade-rotor clearance (mm)

(@) (b)

AMNUTZNOU 8 T2USUNUDILNUTAVIIAUNTIITDIAV (3) 8RTINITLANTNVDIUEAT?

(b) WesiduRnNLY

2.2.5 yUUDYRINTUNTIFI7

Jademuyuvesdosmsuns@inledingdnu msldsngunssiiyy 45 60 uas 75
03 Ing Ampai Wazan [18] Fevilimsruingumnzunsswouaiosdavniiym 45 o 1y
yuiliUnasuingeanudlilifinan maseulufunawivestndmanismaaosuans

1a@an1519 1

M3 1 SogazUSunautnasuisusiigg

Angle (degree) Head Rice Yield (%)
45 44.4
60 44.0
75 43.5

v

lutlagtiu dsfinseonuuunayiauidugasnlilunssuaunisdinndvaudes

v Ao

Toganizeag1edaludiuuas wanemziUdanwaria3addnenn Jadunsesdnsndfndl

' & & eV Y Ay v & vaw v 2 A
HaselUasuRT IRl fatu ey 2 Ussiaupe
= & A & Y] < &g Yo
1) wwesnldluiasasnsimeien lngasimunduwesnldingnensneinig

av v

JoyanlaazUsznaume gumngil wazn1sdnusevedgnens Baavthluliasgriusednsam

Y

YBWATDINTNZLUEBN



13

< s « o o < 6§ < ¢ v

2) Wuwesnldluinioatnuid Tngagimunduigesinainuend waziduiwesin
gaumnTveet1 A vesiitulzindudesazauuinsgiuauuy Whiteness Asae
azA2 w183 dusvsvandsgunmeestnrlunisde viewazdseandin 1liesain

Auslaadinsionuslannvnunnnditnanges
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Tusfnfe1uul Tauasevne@uleasiiaty (wireless sensor network: WSN) 11
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i3 : thaitelecomkm (2553). Wireless Sensor Network. duduiila 6 NewAIAN 2559,

370 http://www.thaitelecomkm.org/TTE/topic/attach/Wireless Sensor Network/

index.php
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ﬁu’l : National Instruments (2557). What Is a Wireless Sensor Network. ﬁuﬁmﬁa

8 NENIAN 2559, 911 ftp://ftp.ni.com/pub/devzone/pdf/tut 7142.pdf

2.3.3 gauusenauved Sensor node
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ﬁm : National Instruments (2557). What Is a Wireless Sensor Network. ﬁuﬁmﬁla

8 N wAIAN 2559, 310 ftp://ftp.ni.com/pub/devzone/pdf/tut 7142.pdf
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3.1.2 9@ sensor node
1) gunsaldm3ugn sensor node vouiATesinu1 2wl Node MCU Gslddmiu
Fousaateteliaeiioddluds eateway Seiisuandondil
1.1) Wireless module lun133§8daz18anl4 NodeMCU v2 fauansly
Amszney 16 titedsdeyarnwaiednelians ilosan NodeMcU V2 Témsdedoyariou
sruuhlwgaillulnaea TCP/P lunisdadoyaisilirilalunisdadoyaiiniuyndede
waz NodeMCU V2 filulaspaulnsaaesegluduosdannsaldidudiussuianatoyauas

AIUANNISYINUTDY sensor node lalnaluspsmnlulaspaulnsaiaasiiy

AnUsenau 16 uasa NodeMCU V2

i : Arduinoall (2559). uasanAR@l NodeMCU V2. Fuduiile 20 nguniau 2559,
910 https://www.arduinoall.com/product/840/U ® 5 A 1 A @ © 3 - nodemcu-v2-

nodemcu-v2-esp8266-development-kit-esp-12f-n
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AwUsenau 17 L%L%@%ﬁ’mqmmmunga DS1820

731 : Mosvath (2559). Temperature With DS18B20. dufuiile 20 Waun A 2559,

370 https://www.instructables.com/id/Temperature-with-DS18B20/

1.3) 4Ulwesd TCS3200 auuandtunnlszneu. 18 Wugunsalnsradudnld
TAOS TCS3200 1JuLduiwasuuy RGB wazdilv LED d117 4 aaviiialiuasadng \Wuiwes
TCS3200 @un30nsa9dudlaegnaniiug) Wuwesdn 2 slanannsauilssyndldinaany
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AWUsENaU 18 color sensor ﬁu TCS3200

11 : Arduinoall (2557). Tugalwuigesd dnd e1ue1d. duAulile 20 wawalaw 2559,

910 https://www.arduinoall.com/product/155/nodemcu-v2-esp8266-1 9 &
ULEDTE-TAA1E-8 1 UANE- LY UL IE-NTIVTUE- L8N E-rgb-colour-sensor-tcs230-

tcs3200-d1%5
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4.2 N1INAFIVYA sensor node
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50 49 49 50 49 0.6 1.3
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300 301 300 299 300 1.0 0.0
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A9 4 Aanugnaesdugesingamglivuulsduda

RRNEH GY-906
s T - Z 3 = Error(%)
(D9ALY ALY HA) AN 1 AN 2 AN 3 bRAY SD

10 10.23 10.71 10.63 10.5 0.3 5.2
20 20.39 20.61 20.09 20.4 0.3 1.8
30 29.23 30.53 30.87 30.2 0.9 0.7
40 40.17 39.55 40.25 40.0 0.4 0.0
50 50.49 50.59 50.75 50.6 0.1 1.2
60 59.97 60.55 59.63 60.1 0.5 0.1

Fuwedtannuumildlunisnaassiiie tcs3200 color sensor FaarlrAnvasdng
Aduns Aden i3y Fernduns 21887 AhEuiiruedmeuansldfmse 5 andy
FnsnaaeusIuAfinN e ndN st uEwzt U aunisauduiuslagldlusunsy
MINITAB14 Bsleaunisfanansluaunisd 1 Beaunnsiiléazlvian R¥ad)) ogil 89% ssuana

Tunmdsznau 30

Regression Analysis: Whiteness versus R, G, B

The regression equation is
Whiteness = 67.3 - 1.9 R + 3.04 G - 1.80 B

Predictor Coaf SE Coef T P
Constant e7.33 10.77 €.25 0.101
R -1.963 1.347 -1.46 0.383
G 3.041 1.440 2.11 0.282
B -1.7976 0.52e5 -3.41 0.181

S = 0.839570 R-8Sg = 97.2

ol

R-Sq(adj) = 89.0%

AnUsEnau 30 A1RTNLUSHLNSY MINITAB14
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A
kett c300-3 = T
LA LY UL
34.6 64 82 87
37.9 51 64 69
39.6 54 66 68
40.4 56 70 72
40.8 57 71 73

v
a o <

AUNTTANUFURUSUDIANANUVNINUATELAS A8 LazAUNRY IMFULLDTIANUTLE
Y = 67.33 — R(1.963) + G(3.041) — B(1.7976)...ocrrvor... (1)

Tae? Y Aa ANARILYND

=

R A® AIANILYUELAS
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G AB AIANULINETE
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B A9 ANAMULINAUIEU

raun1snlatuldlunis@euluswnsuiienad RGB 1A IsAILUIvn LA LA AN

ANNYIVDI AT U ULATBITNAIINYIININTIIU kett €300-3 Aauandlunisng 6

P19 6 Wan1suUasAd RGB L‘?]Uﬂ’ﬂllﬁm’)

Aiieule WA
kett c300-3 . ) | _ . y
Asan 1 | asen 2 | ASan 3 | ade SD WOVTUAIIYTI
37.2 38.2 37.4 38.3 38.0 0.5 0.8
39.6 36.8 40.2 40.9 393 2.2 0.3
40.2 38.9 38.0 38.2 38.4 0.5 1.8
41.1 39.3 38.3 a1.1 395 1.4 1.6
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gaunnil DS18B20 HARS

(eamwaidua) | afail | aselt 2 | Asal 3| iade SD 9NNl
9.0 7.9 7.9 7.8 7.9 0.1 1.1
20.5 195 19.6 19.6 19.5 0.0 1.0
30.0 29.8 29.8 29.8 29.8 0.0 0.2
41.0 40.6 40.8 40.8 40.7 0.1 0.3
51.0 514 514 513 514 0.0 0.4
58.5 58.9 58.8 58.8 58.8 0.1 0.3
68.0 69.4 69.4 69.4 69.4 0.0 14

4.3 N1INAEHAU gateway and base station
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7 2019-01-05
8 2019-01-05
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