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The Design and Development of GPS Navigation for Rice Direct Seeding Machine
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Abstract

This article presents testing of the movement control of an automatic rice planter equipped with a GPS
control system through the Mission Planner program. The installation of a steering control system for the machine
involves receiving signals from the Pixhawk board with the GPS module. To obtain the position and determine the
direction for the system to process and control the motor, ensure the dropper’s steering wheel remains on the
specified path. The operation test accuracy is set to 0.2, 0.3 and 0.4 m-s” and 2 types of error distances are tested.
This includes checking the starting-final stopping distance at 400 m and the straight-line error at 100 m, with data
collected every 10 m. The test results showed that a speed of 0.2 m-s” results in the least stopping distance and
straight-line error. Since the vehicle’s movement is repetitive, it will keep the vehicle in the specified line as best

as possible. Result from different P Control adjustments.
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Figure 1 GPS navigation for a vehicle system.
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Figure 4 Automatic with GPS navigation for the vehicle.

23 mIammsnaeuTvesse

n15U3uqusIEUU PID Control (proportional integral
derivative control) lulusunsy Mission Planner %Q%gﬂw
ﬁ’]‘ﬁ%}‘Uﬂ']iﬂ'J‘Uﬂllﬂ’ﬁLﬂgau‘ﬁ'ﬂ@ﬂﬁ?iﬂﬂUaﬂLﬂ%@ﬂﬁﬁJaﬂ%”Tﬂu

v
=1

¥t dledsaliiinsiedounuusalus@aznuin szuu
n1sTedutapafidenulinasundedisefinisiasiuuy
ﬂisﬁuﬁuﬁahﬁﬂm&?’]Lmﬂué’umﬁﬁlﬁgﬂﬁmumﬁ Falu
nsuflaagdesfinisuiudgunuunisaugululusunsy
Mission Planner #99¢#3A198952UU PID Control 1Hu

nsgurun smihunlgluszuunisaiuau lneanuisawile

Yaymn1siiin Offset Error fiaauzasiivesszuuld Taenis
Ufugu PID Tulusunsuazdeadnludealulusunsy Mission
Planner Taaidluiiniia config/ Tunning w&lUT Basic
tuning 3n15U¥Ugu PID #3e Proportional ON-OFF
Control %38 Bang-bang Controller Lﬂuﬂizmumimuw
wuudnAy FafnasiAndyniluidesvesnisiingn
Overshoot #58 Undershoot lagnisldausiiniunuuuy
On-Off Control Hu s ufudesiinisdern Hysteresis Tunns
AIUANGIY (21310491 NA1IA UazAniy. 2563)
drm¥un1sier1ves P Control (Proportional Control)
Adunszuaunsmuauiiesnuuuniiondludymussnis
\in Overshoot 138 Undershoot &avilsianadle unfgals
aunsaingan Set Point Wieduniefidainis esinidn
A Offset Error flanuzadfivasszuy wandl Figure 5.

Set below 50.0 as reset value
¥
/] offset
| Offset
[}

Set over 50.0 as reset value

SV»

<+— Measured value

Figure 5 P Control setting with OFFSET Error.
Tun1susussuulifiadesan duwsnlinersnsvene
USTtuS (K uazdmsnvenneyius (Kd) ugud uaziiiuen
Snsvenedndn (Kp) unseisdaya au1eoniinnswn s
(oscillate) waasae kp TWinderswmilwesmiivihliAnnis
WNI9dIMTUNITNOUAUDITTA quarter amplitude decay
uddi Kd aunsevisan offset gnéaslunandineifisves
N58UIUNNT w1 Kd unnluazdinlnldainuiades win
Foensliifiudn Ki aunseiis loop msiadeuileglusydudi
pousuld winanAves K untAuluazidunglinig
RoUAUBILaz Overshoot \iuflazeeaufuld Taevialunis
U¥u PID n"51An Overshoot LAnYaeaztaelsidngyad
Foen191591u waluvrsszuuliaruisaseuldiin
Overshoot lawazdnen Kp deaiiulufagyhlminnisunas
Tnonisaerrly Table 1 wasdnuwaizvesiianisdniunis
Usudaazuandlu Figure 6 Tnauilosaoglununduiitmund
Jupdeuiiden warwnasanuinfiamasuinsdely
3d18uasa pixhawk Avdsdyy adeliieasvesruy
wundevessaliaeiviuuuing deshuiiamieuazlals
Frsowsadusniuly warlumandufumasianuinie
nanseduiivesiisasuesnuenidunisluniwiivedn
pixhawk Fazddlifsadodonuuren Widy wWesnw
ANANAAVRIRITAIUIU (Ang et al., 2005).



MIATAUIALIAINTIUNBATWAIUSEWAlne D9 31 aTuil 2 (2568), 1-7

Forward Right Left

Figure 6 PID - Line follower simulation.

Table 1. P Control check result display
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Figure 9 Result of testing for start-stop.
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Figure 9 Result for testing of straight-line error.
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