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Design and Construction of Full Raw Material in Rack Display with Infrared Sensor

Controlled by Microcontroller
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ABSTRACT

This article presents the design and construction of full raw material in rack display with
infrared sensor controlled by microcontroller. The display used red LED and green LED size 22 mm.
and the sensor of full raw material in rack used infrared sensor. All system is controlled by only one
microcontroller. The display one set consists of 10 red LEDs, 10 green LEDs and 10 infrared sensors
used for display of full raw material in rack amount 10 stairs. This proposed display is constructed

and used in one factory and its performance is demonstrated to be satisfactory.

Keyword : Microcontroller, Full Raw Material in Rack Display, Infrared Sensor
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ABSTRACT

This research is developed to take photo of rice field covering a wide area that the observation with
the eyes may not be thorough. The project consists of 2 parts: hardware part and software part. For
the part of hardware, it includes microcontroller board, telemetry, GPS, smartphone camera and
drone. In the part of software, it is an application on smartphone which is used to control the
movement of drone. Basic Adaptive Thresholding and Otsu’s Thresholding algorithms with HSV and
YCbCr color models are used for rice color separation. A mobile applicationis developed by using

Java language and calling OpenCV Library for image analysis on Android operating system.

Keyword : Drone, Android, Image Processing, Rice Field
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Figure 1 System Diagram of Observation Drone for Rice Field Controlled via Smartphone

nsaenuuLkazREuILelnRIAduRaan A ie I uuwan i iud wiusruulfimnas

weunseaAil Bl aldnunelnanduazfiasinag Login wang 14 lauianslunasdinlden 14

a

'
=

annnsnadasaninivedinldusruuld Wadingdsruuaitesufaazuansuiimanvesiarnandus
dsznavlddiag 7 1wy Aentsacuaulasunistinanmnisaninannmnizaaiinanninnisdszinana
NINNN9IIERIUNITANIIA LAZNN99BNANILLL(Figure2)llannnisisiansia Telemetry AuuatlnaLAgY
Beufaaudn szunazuans Mode,Altitude, Speed uay Distance Natd Arm iasiasniswsmanluin uay
nadiluTake Off iNaliilasuTdnauuuudntuds Insuaziin1sduningn Way Point ANUBAAIAIN
T1lsunss Mission Planner uaznaunngaqm Home wng lsiasnisasaanluszndrenisiuaiunsanaa
o any v o o 4 da e a4 d

Land Waasaangniaulsnisananinarldaunininu 2 wiseslneirseanilsinliiulnsuuazaniasasmila
26 v aa | A ' ' Ry o A vay

flEanunsnanwinladiunisidiansauLy Bluetoothuazaunsananianinifasnisld wag danan
wiq arntsoennnaadntanfivlilugiuiayauu Cloud uazaiunsontnidlnanningdiegann
gudiagauu Cloud ierantszanananwlilnglivdannisiinsziainlunadyCoCruazddanesnin
2943 Otsu’s Thresholding @aifludananga lun1susnnmnisasy v inzesiinalunlasun naiuann
n17uta9 RGB L1 YCbCr i@an Cr Color Channel 13141AN Otsu'’s Thresholding Wazlszanananin
Tugtluuy Grayscale Waldnniiaanisudaasinnisutlasnmnauiiu RGB inauandua tngA1uam

o o o @ o dl v dy dld A J d” dl ai/l d“l Y & K a a
naansaanuiulafidus iNagiasaz1aeiund vaassafunieunn Sauansliviuianiaasogduls

Y Y =3 o =K 4
UBANAULNID LL@?éLﬂUUuVlﬂN@@\isluﬂ’]u‘ﬂ@H@

183



MlsegaRTIN9ILAUTNR ATIN 15 NBNYIANEAIANART NN UWNIUAYW FUN 6-7 FUINAN 2561

Observation Drone Observat;on Drone

m Q Connection Type
use v CONNECT
=
Vehicle Telemetry
Mode; Unknown  ~
Swinaaniw sl Tnanmy Altitude:  om
1

Speed: Om/s

Distance; Om

No of attempts remaining: 5

: TAKE A PICTURE
New User? Sign Up!

aaNAINIEVY

Figure 2 Mobile Application of Observation Drone for Rice Field Controlled via Smartphone
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Figure 3 Example of an Image Processing and Report on Mobile Application
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Figure 4 Example of an Image Processing on GUI MATLAB
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Table 1 Analysis Results of a Green Rice Field at Noon

Model-Algorithm Detect RGB(min) RGB(max) Result
(%) R G B R G B
Original-Adaptive 36.5 93.4 137.3 1.2 255.0 255.0 228.2 x
Y-Adaptive 36.5 93.7 1371 1.2 255.0 255.0 228.2 x
Cb-Adaptive 0.0 255.0 255.0 255.0 0.0 0.0 0.0 x
Cr-Adaptive 0.0 142.0 127.4 85.7 152.0 141.3 92.7 x
Original-Otsu 49.4 105.9 1471 0.2 255.0 255.0 228.2 x
Y-Otsu 49.2 105.8 147 4 0.2 255.0 255.0 228.2 x
Cb-Otsu 100.0 2.0 22.7 0.0 255.0 255.0 228.2 x
Cr-Otsu 0.9 41.6 39.0 0.1 255.0 255.0 213.8 v

Table 2 Analysis Results of a Green-Yellow Rice Field at Noon

Model-Algorithm Detect RGB (min) RGB (max) Result
(%) R G B R G B
Original-Adaptive .390 115.0 139.1 25.8 255.0 255.0 204.4 x
Y-Adaptive .390 114.7 138.4 255 255.0 255.0 204.4 x
Cb-Adaptive 0.0 255.0 255.0 255.0 0.0 0.0 0.0 x
Cr-Adaptive 0.4 92.1 65.7 0.0 255.0 2425 1529 x
Original-Otsu 53.0 128.6 150.4 19.6 255.0 255.0 204.4 x
Y-Otsu 53.0 128.5 150.4 19.8 255.0 255.0 204.4 x
Cb-Otsu 100.0 7.8 19.5 0.0 255.0 255.0 204.4 x
Cr-Otsu 27.9 37.9 29.0 0.0 255.0 255.0 186.3 v

v'RGB (min) and RGB (max) are standard values based on RGB Color Codes Chart [8]

X RGB (min) and RGB (max) are not standard values based on RGB Color Codes Chart [8]
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