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Abstract

The research and development of automatic fertilizer mixer machine base on soil
analysis were integrated of knowledge for development of machine and agriculture analysis
system. The sugar cane was selected plant which was efficiency for fertilizer usage. The results
showed the selected major fertilizer which was the similar size, supported the mixing and size
separation reduction. The quantity was not affect to substance in each packaging period. The
fertilizer mixing for agriculture should be +4% errors for randomization checking in standard
level. The sensor development and control system of automatic fertilizer mixer, color sensor
and substance soil test kit could not direction use because of reflection of container which
affected examination. Thus, the photography changed the reflection to color. Calibration curve
was used to separate color for substance analysis thoroughly. The RBG color system of nitrate
and phosphorus expressed the relation in polynomial equation order 3 between frequency and
concentration with 0.9998 and 0.9943 confidences, respectively. The red and blue colors were
suitable for nitrate and phosphorus contents, respectively. The red color and polynomial
equation order 2 were used to analyze the potassium content with 1 confidence. The obtained

3 equations were the information for PLC system which codified substance for mixing fertilizer.
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M13199 9.3 HamTlaTzviUTinas e slulenaundmiegluriewaaludwminveuunu

available phosphoric acid water soluble
Total (P205) potash
F9E9 gns N (%) P (%) K(%)
1 15-7-18 15.526 8.978 21.388
2 16-8-8 17.233 9.307 9.259
3 8-24-24 8.561 25.180 26.406

M13199 9.4 HanTlaTzviUTiInaswemnstulenauanuaideluans 15-7-18 Tudnsn 50, 75, uay 100

% VDIUTUUNAL

HANISIATILIUTINAEINEMS | Wesdudnnuianainainnisuay

RN N (%) P (%) K(%) N (%) P (%) K(%)

NABYLNWHT 14.288 7.267 21.432 -0.712 14.432 3.432

14.223 9.375 23.308 -0.777 16.308 5.308

14.169 8.310 22603 | -0.831 15.643 4.643
WTauln 14.303 7.868 15.673 -0.697 8.673 -2.3217
14.213 7.420 15.988 | -0.787 8.988 -2.012
13.552 6.206 18219 | -1.448 | 11.219 0.219

M1519% 9.5 nanTlasziTinasnemnsiudenauanusileluans 16-8-8 ludnsn 50, 75, uaz 100

% VDIUTUUNAN

HANITIATITIUTINASINEMS | Wesdudnuianainainnisuay




F9E N (%) P (%) K(%) N (%) P (%) K(%)
waseLnuwns | 17.395 9.394 9.496 1.395 1.394 1.496
17.195 9.484 9.607 1.195 1.484 1.607
16.919 | 10.651 9.225 0.919 2.651 1.225
Frdula 17.294 9.965 8.833 1.294 1.965 0.833
16.910 9.480 9.543 0.910 1.480 1.543
16.519 7.969 9.528 0.519 -0.031 1.528

M19197 9.6 nan1TiATIUSInusnemstuleraunudleluans 9.4-24-24 Tudnsn 50, 75, wax

100 % VIUSUIUNAL

NANITIATITIUTINSINeMS | Wesidudinulanainainnisway
A0S N (%) | P(%) K(%) N (%) | P(%) K(%)
wapeineas | 10563 | 26421 | 28810 1.163 2.421 4.810
10170 | 27678 | 28418 0.770 3.678 4.418
9.909 23118 | 23626 0.509 -0.882 0.374
%8l 12315 | 33200 | 23.173 2.915 9.200 -0.827
11.814 | 33083 | 20359 2.414 9.083 3,601
10518 | 28992 | 27.033 1118 4.992 3.033

NAN15DNLUUL9ITHALLATBINBINFINSUNISIATIZH
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\wuaseuAd RGB vlinlviuaseaUfniguiyes

- uwnastuilauas RGB Tl LED Auns (665 nm)/lw LED 8133 (520 nm)/lwl LED dviiiu (465
nm)

- daysyrau NPN open collector x 4 4o3dyayad, asgn 40 VDC, giia 100 mA dnsunils
@9, a9dis 200 mA Tu 4 11vinm, usssulninndne: asan 1.0 V*1

- anusalunisvineu 200 ps (HIGH SPEED-Aa13t5789)/1 ms (FINE-azi88n)/4 ms (TURBO-

wo3lu)/8 ms (SUPER-gLUeS3)
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2) WwuwesInANaE RGB Colour Sensor - TCS230/TCS3200

Reugil —
G @
ND OUT 52 53 UCC

sUTl 9.15 lwuiwe$iadnd RGB Colour Sensor - TCS230/TCS3200

WU InAuduvesLasaUnasuELAI(R) WTe1(G) uaziia(B) Tunasfiueadiu (visible light) 1%

IC 1@ TCS3200 sruAdsiasisunduunniivesing dygruvieanunduainiud 14

lulasmaulnsaaesivasAinnuniduseiuanuduwas RGB 90

AEUUR

- Using imported chip TCS3200

- The TCS3200 is TCS230 upgraded version better
- Power supply 3-5v

- Resistance to light interference

- White LED can be controlled on, off.

- (Can detect non-luminous object color

wuesiiauanURguAIINkaINasiouaIniiuiy Faldaunsonsiaduadvesiieg1eiussg
aglunasaumila dnvismlgugesliiinnuuadansdyyiamnuanazdisliniseiuaingg

WUUEIDNAE



3) WuULesInANE RGB Colour Sensor - TCS34725

sUfl 9.16 1wuiwesIadnd RGB Colour Sensor - TCS34725

U TinAd aungll wazanuduwadlagly IC wes TCS34725 a1113anTI9UEINLAY
Inenss vl uasfinnnsenuiuing (aslduasduradu Light Source dmsunsiaduuasiiing) &
19959nnsulasdyaaaiuioenunludygiudoaisuuu I°C iiaaukiug wazalu

avAlntunsitau

AANUR

- Using imported chip TCS34725

- Red, Green, Blue (RGB), and Clear Light Sensing with IR Blocking Filter
- 16-Bit digital output with | 2C at 400 kHz

- SYNC Input Synchronizes Integration Cycle to Modulated Light Sources

- Operating temperature range -40°C to 85°C

=

e TlaMa URlUNINTITVANURIlAER TR LvNERANITNTITUAdv0 I aE19TUTIYe
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2. vasaeasiulasAaulngtass Arduino Uno R3

gﬂﬁ 9.17 Uasa9aslulasAaulnsiass Arduino Uno R3

Arduino Uno R3 uasalulasaaulnsalaasiuu Open-source aanuwuunbildauladtg wiouyn
WoulUsunTuuugonyinas Arduino IDE waglusunsuniunasn USB lnaurunldsudymyiuain

wuwesiilowlandumszivd ududasididuuinadenldlunisuay

AU

lulasroulysuaes ATmega328
wnasangl 5V
Tk (wuzi) 7-12V

VnNINea 1/0 14 91 (6 5995ULDWNALUY PWM



YIOUNFINBUNA 6 U

Flash Memory 32 KB (ATmega328)
SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

3. TUswnsu Arduino IDE 1.7.4

TC543725_READ | Arduino 1.7.4 - b COMS5 (Arduino Uno) = B
File Edit Sketch Tools Help

TCS43725_READ

23 loop () {

24 A4 put your main e here, to run repeatedly:

25 uintlé_t clear, red, green, blue;

27 colorSensor.setinterruptifalse); /4 turn on LED
28 delay(€0); // takes S0ms to read

ErRRpRERRRPRRRER
W mm o mmwm

30 colorSensor. getRawDataisred, sgreen, shlue, sclear);
31 colorSensor.setlnterrupt|trus) ; /4 turn off LED

3
3

3

3 Serial.print("Raw DATA E: "):; Serial.print(red);
34 Serial.print({”™ G: "); Serial.printigreen);
3

3

3

3

Autoscroll Mo line ending  + | |9600baud -

35 Serial.print(™ BE: "); Serial.printiblue};

38 uintlé_t clear_calu, red calu, green_calu, blue_calu;

Arduine Un

5 9.18 TUsunsu Arduino IDE 1.7.4



Tsunsy Arduino WWulsunsuiigniwunduiieldsiuiuuesalulasaoulnsaiaes Arduino e

< a & 1
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lulasaoulnsaiaes Arduino Uno R3 iilesudyaausuasinand TCS34725 wazulasanoan
ponunluszaud RGB

NTNAADY

SuandewuesinAd TCS34725 fuueinlulasaeulnsaaes Arduino Uno R3 uagseaty USB
diueoufinmes luduusnlfisugessruadinuovdninsgiuainyansialy Hudeyadu

AAMuRnUleu Hz

3U# 9.19 MsvaapueuwesinA1d TCS34725 fuveinlulasaaulnsaiaas Arduino Uno R3
) & v & 1 o + o 1 avy ~ o = +
nasnuuldisugeseudrdnuansiale drarilduiisuiuuauduinsgiuainyansiale
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JUT 9.20 MIneaeuruwesIadd TCS34725 fuveialulasaaulnsaiass Arduino Uno R3 fuwin
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gﬂﬁ 9.29 WANIIATIVEADUFINDINIT P “Luﬁm;mﬁ' 3 (Ct s4)

U1 9.30 wan1smsIaaeUsInemNs K lufuged 3 (Ct S4)
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TCS34725 fuvasalulasaaulnsaans Arduino Uno R3 wazsaans USB wAuAauiibmes tutuksnty

uLgeEuAIdINLaVANINIEINAINYAnTIade Tulasreulnsalaesazudeyanisseuu 12C wlasen

1%

Wualuszuuwid RGB Color Model A Usenaumawid 3 @ Aa wad (Red), W8 (Green) kaztiidy

(Blue) tlumduay 16 bits (0 - 65535) Wudeyaduainnuaniiodu Hz wasnuuldieuesiae

a

1 A + o | Ay = [y a + 3 +
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NUNITAUANNAZDEALUNITIATIEN WALLBIINNAYBINITNTEANeVIAI LT UdREInsTIuLas Tnena

miﬁﬂmuamgﬂﬁ 9.41, 9.43 Lay 9.45

35U 9.39 1aud IR vuna 12 Hadiuns yu 25 83

a ¢ A a = Y I3 v Al a ¢ a
NN HATITNAFUANUDVDILOUALLATH LEUFkAzTuduNTglun1smsziUsunalumse

HianndlevinnsTiuwadiay lidamase s nivsinalumsgs

wouANImsg Ul e

35000
Y = -454.79X° + 5662.8X° - 24142X + 46883

R? = 0.9998 —6— Red

30000

—o— Green
25000

—— Blue
20000

......... Poly. (Red)
15000

10000

5000

NON VERY LOW LOW MEDIUM HIGH



JUN 9.40 Mmsnszidulasandudluszuuuid RGB Color Model waudnmsgulumse

7000
Y = -44.958X° + 624.26X° - 2906.7X + 6031.6
R? = 0.9998
6000 —6— Red
5000 —S— Green
4000 —— Blue
3000
......... Poly. (Red)

2000 O™
1000

0

NON VERY LOW LOW MEDIUM HIGH
JUN 9.41 nisldiaudsiuduinseiduuasandudlussuuuid RGB Color Model Tnsuaudunnsgiulu

LRI



45000

Y = -263.46X° + 3156.2X% - 17534X + 47064

R? = 0.9952
40000 —&— Red

35000
—— Green
30000

—O— Blue
25000

20000 QNN e Poly (Blue)

15000

10000

5000

VERY LOW LOW MEDIUM HIGH VERY HIGH

JUT 9.42 mslaszvidndasandudluszuunaid RGB Color Model waudnnsgiuveaosa

v

10000

y =-122.67X* + 1296.5%° - 5825.9X + 13956

R? = 0.9943 —8— Red

9000
8000
—— Green
7000
6000 TS Ble
5000
......... Poly. (Blue)
4000
3000

2000

1000

VERY LOW LOW MEDIUM HIGH VERY HIGH



JUN 9.43 nisldaudsiuivinseidudasandudlussuuuid RGB Color Model Tnsuaudninsgiu

Woanova
30000
Y = 1656X° - 6003.6X + 27018
R2 =1
25000
20000
15000
10000
5000
—O=— Red =——O— Green =——O= Blue cccceccee Poly. (Red)
0
LOW MEDIUM HIGH

JUN 9.44 msdmszvidudaseludluszuuudd RGB Color Model waudinasgulnuvade



3500

Y = 86.9%% - 130.6X + 2682.2
R2=1

3000

2500
2000

e (9_//@

1000

500 —6—Red —6—Green =—8=——Blue ccccceee- Poly. (Red)

LOW MEDIUM HIGH
JUN 9.45 nisldaudsiuivinseidudasandudluszuuuiid RGB Color Model Tneuaudninsgiu

Woanesa

INMINABBINUINTBMEUNTUAMAUENINTFINAINYRATIVRULULUNAL s U UL U Ul udidy

oY
Yaa =

A ulatu unsnladanuduiinduyinlvauisaenysnius e mnsludulang@uniull

[

s Tneidenddun 1 v weldlunsuenUimnasinevnslufiudsl
luwmsa  19duns (RED) Tdaunns y=-44.958x> + 624.26x° - 2906.7x +6031.6
R? = 0.9998

(%

wWoanesa  Tad@uUEY (BLUE) Tdauns y = -122.67x° + 1296.6x% - 5825.9x + 13956

RZ = 0.9943
Tnunaden 19duns (RED) Tdauns y = 86.9x% - 130.6x + 2682.2

Rz =1
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NnnsAnwLaz TS owanesnlusiRnunsiinssitudmivdes ansoagunaldiiy
2 @ B SEUUNNATDINITHAN LagTTUUMTIATIENEN0MITIUALIINYAIATIENBE19ME WU
1) Mananarsiinisdensiawidenvuelndifssiulunsyidedesan Jaavtelinmandululy
g saiaauarandnsnannsuendvesuInde Tasusinansaaslidmasednduyiunasy
omnslunsaztismesnsussyiaazannsmhluinmdesenlunsldisiemeonisaindoidman ddu
mMsnaN{eLiiansussedvsunguinuasinunsasiifinnuaatandeu +4% wieliediinunisuay
uazinsgunsveglunusiinasg e weu. o 2) MIRmumuse flarssuUAUALLAS B INANTY
Saludfd wud1 mslflwuwefdfuyannasnevslufusddielianmnsoldldlaense 1losanns
avviouuamoInTusHan Tl ilinafinazgndes nszartunsinneialdmadienimiie
wUasnsazvieuvesnmiiud willeluanimwainunddeziiauunndisuaz iinanuudsusiu
duienfu mseariunslinsgivinasnemsiufunisldnmdunsiesed uasriinisuiu
Wisuiiguinasg i (Calibration curve) tieliiAnAuiilewnss wagldnmsnuuaaienisusnyinday
anusaaelinsinneilamudugaiusardmaient sinneivinusgesldessasdeauniy
Tnansnszidusnidu R G B wuin sagemsdmsuiinls wudes nisdinszidsunalulasiauas
Anngiviina lunse Gmuinsldausaisdifetannsousneanduduressigemnsluiuldfian
Tngaunisanuduiusvesmudtuanududuiiaunsduindludeadisu 3 (polynomial equation
order 3) wazA1AIL o TUTiANAAY  0.9998 wazilauns y=-44.958% + 624.26x - 2906.7x
+6031.6  dmmnneiveareda nsliihdufsdifenamsousnarududuvessinormsluiu
I¢iian 1osnmnuduvesaunisilinunniian Tnsaunisanuduiusvesnnudfuaaduduiianns
Julnalufivadidu 3 (polynomial equation order 3) uarA1AuEosiudAinfy 0.9943 wazd
AUANT Y = -122.67x + 1296.6x° - 5825.9x + 13956 d@1ulnwuval@ennslvduaauiesdineiaiunsa
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