M5ENIVINTNTTIDUNAMNSTUATITTD TN 33 aUufl 2 1W.8.-3.8. 2566 193

The Journal of KMUTNB., Vol. 33, No. 2, Apr.—Jun. 2023

‘ UNANLIRY ‘

szuUdsnNaaIAIIZinIssyiiulnvasdeslneldlasudaunnnisal

93471 NWUINS

MAIAINTIUNYAT ANZIAINTINAIANT MUINUAN WAINNFUNUATANEAT TNEUVAMUNLE
Audanududaiumealuladiinimnens dinnuldanssnsis nsensamsgaufin Ineimans Ideuazuinnssu
A5EYET DITALEUN* Mivwg AuanenTvid uay FAne adsiEng

MAIAINTIUADUNUABS ANEIAINTIUAIANT MUNRLAN UNTINEITUNBATAIENT INSUVAAUNIUAY
Audanududaiumealuladiinimnens dinnuldanssnsas nsensamsgaufin Ineimans Ideuazuinnssu

% ¥a

fnusUszauany Wsényi 0 3435 1897 Biua: varunya.a@ku.ac.th DOI: 10.14416/j.kmutnb.2022.10.001
uidle 5 wwie 2564 wiluidle 17 fquisu 2564 neuiuiile 14 nsngiau 2564 weounsesulat 3 nanau 2565
© 2023 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

UNANE

sovdnduiinasegiafiddayedaniwestssnalng wazarunsadldldiduingivdmsugnamnssy

q
=

thana msdrsudadosazsiilimsuiinmsasunawesiusesluuades fusdinsldlasudunanisal
fandeaiievinisdrsiaudassesluuinaididdden muideiiaunduiiedienm uarinsziamues
wasdesfinsounquituiinirs Fansdunafennuarenavildenuaglivihds ssuviiimuntuusznaude
dosdu fie dunthuazdrumas dmsudmhasiuuseundrduuuansaliudmsududiuroussaniudly
Faldlun1sdunmeaneaniasy LasuanmansInsIzinsUssaanann lngagSudsdayaiazniniuaiunas
HW1UNNY Firebase Realtime Database wag Firebase Cloud Storage ludiundsazusenaumslusunsuaiuin
Ingld MATLAB Uum%'mL%%‘V\Ina%uazﬁLﬁusﬁa;ﬂauuﬂané%m Firebase Tanad HSV uay YChCr sauadane3iiu
Otsu Thresholding gnl¥dmsun1sussaianan nadvia iy 14ansUs Isereen dmSumsuendiieuin
Weildusvesdifoimeannulados nadnsildazuanadunsimuundituieunandy wmamsiasieni
whelild wieinwnsnsannsadndulafsrfunaimnzandiesiuifndudesld :nnmaaeunsiay
vosukaUndindunudt anunsavhauldegngniesdnduiesaz 98.46 uwarannsvaaeuNsUTTRIANAN TN
iulusunsy MATLAB lngldyndeyaunduazliund (aensvunim) wud Wsunsuanansauenyiavesiiyla
agsgndesfnduiosay 98.89 way 93.85 auddy

o

AdAey: NsUszInaRanInAIa Aa1n tnsu wasdsy BukeUndndu

N9BIUNANY: 8361 INWUAAS, 25y BITOLEW), Mweg Auanensuy wag FAnsY adswdna, “seuudhdunauwarlinsien
maasgAvlnvessealagldlasudunanisal,” 27557539 IMIIWsEIeUINE WITUATIYTe, DT 33, aUufl 2, i1 493-505, L8~
1.8, 2566.



http://dx.doi.org/10.14416/j.kmutnb.2022.10.001

MFATIVINTNTLADUNAMTTUATIUTD TN 33 aUUR 2 1.8.-8.8. 2566
The Journal of KMUTNB., Vol. 33, No. 2, Apr.—Jun. 2023

494

Research Article ‘

Monitoring and Analysis System of Sugarcane Growth Using Observation Drone

Arissara Kasemijit

Department of Agricultural Engineering, Faculty of Engineering at Kamphaeng Saen, Kasetsart University, Nakhon Pathom,
Thailand

Center of Excellence on Agricultural Biotechnology (AG-BIO/MHESI), Bangkok, Thailand

Varunya Attasena®, Pichet Suebsaiprom and Thitipong Satiramatekul

Department of Computer Engineering, Faculty of Engineering at Kamphaeng Saen, Kasetsart University, Nakhon Pathom,
Thailand

Center of Excellence on Agricultural Biotechnology (AG-BIO/MHESI), Bangkok, Thailand

* Corresponding Author, Tel. 0 3435 1897, E-mail: varunya.a@ku.ac.th DOI: 10.14416/j.kmutnb.2022.10.001
Received 5 April 2021; Revised 17 June 2021; Accepted 14 July 2021; Published online: 3 October 2022
© 2023 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

Sugarcane is one of the important economic crops of Thailand and generally used as a raw material
for sugar industry. The survey of sugarcane field indicates the changes of sugarcane plants in sugarcane
field. Therefore, the observation drone with camera is used for survey sugarcane field in hard-to-reach
areas. This research is developed to take and analyze images of sugarcane field covering a wide area that
cannot be observed thoroughly. The developed system consists of two parts: front-end part and back-
end part. The front-end part contains a web application on smartphone for user interface which is used
to take the images from drone and show the results of image processing analysis. Data and images are
transferred to the back-end part via Firebase Realtime Database and Firebase Cloud Storage. The back-end
part includes a computational program using MATLAB on server and data storage on Firebase Cloud. HSV
and YCbCr color models and also Otsu Thresholding algorithm are used for digital image processing. Then
Isgreen script is used for color separation to calculate the percentage of a green color of sugarcane field
images. The results are displayed in graph on the web application. These help users or farmers make a
decision about the right time for harvesting sugarcane. From the functional test of the web application, it
was found that 98.46% of the test was correct. Moreover, based on the image processing test via MATLAB
using normal and non-normal data sets (by rotating the images), it was found that the program was able

to correctly distinguish 98.89% and 93.85% of the plant species respectively.
Keywords: Digital Image Processing, Cloud, Drone, Sugarcane Field, Web Application

Please cite this article as: A. Kasemjit, V. Attasena, P. Suebsaiprom, and T. Satiramatekul, “Monitoring and analysis system of
sugarcane growth using observation drone,” The Journal of KMUTNB, vol. 33, no. 2, pp. 493-505, Apr.—Jun. 2023 (in Thai).
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