M35 ITIMITEAUTIA U1 w&&e (National Research Conference 2014) TN @ WU & &S

4 Y do o (Y o
mMsmIuguMsndeuivesuauad nihuudaluiRlagl¥szuunIuguuuY PID tay SMC

Automated Motion Control of Underwater Robot Using PID and SMC Control
sunad neelvd' naz Uswan nlsulsai sy’

Thanapong Tongchotel*and Pradya Prempraneerach2

"indAnynfyan In vangasimnssumaasuniaga MA3rirIngsuAsesna nuE3aanTsuman;
w1 Ineaema 1ulags 1wuinasyys ouusIan-uasIen d1UaNAIHN BUNBAABNHAN 19HIAUYUEIT 12110
‘o1sdifing nangasimanssumansunadia Ma3viaanssinieina ausImnsuman;
w1 Ineaema 1ulags 1wuinasyys ouusaan-uaswIen d1UaNAIHN 8 UNBAABNHAN 1IHIALUYUEIT 12110

*Corresponding author Email:thanapongttt@gmail.com

UnAnEe
[} o ¥ . H
mMseenuUUszUDAIUAN TaslHiuuTiaeanenamans e ueuAR 1MUY VideoRaylll HuTin W
A 4 ° 1A a a Aa ' H g
dragedsouive o ldedatilsz@nsnmluamwniianuulsdsiusu nszuai uenaniuszuualy
1 a 4 = 2 Ao A1 = ao & ) @
AuAssaInaamaNuAanaialumsAdeunaausMmmue liianteengaluauisell dmsums
x H 9
waounluszuy xy HuldszunaILRNIUUProportional Integral Derivative (PID) d@aulunsniuauauan
vsemanasu luunu z azvihmsnfseufens 119 sAIUAUILLY Sliding Mode Control (SMC) ttaz PID Tag
Y o s ' 79 ¥ 3 . o ' A A
11 $1099N1INAMAATVOIHUBUAIAU VideoRaylll 1az21INIHIA1 Parameter NANFA TUNIIAIVAN
o v < ) | = a a o ] o ¥
AMuntaazANUEweINa 2 tuuien/FoufeuilszAnsamannanisiiaeananamansuea LeUAF1N
A g 1 a 4 = @ 1
FTUUALANLDL SMC vz Idnaneuaussisuaz lima overshoot tianfSsuiiounuszuuAIUAUUUD PID U
' ' v Y
lunsaiitimaulsisiuvessmnaniinesgnanamans My, Z,, uag Z,, Aiindundouiuszuuaiuquuuy
H H v A i1
PID uag SMC dzlHanpuauesidas szUUAIANIUY SMC szilimanuAananiinuauiiea9nms
@ y 1 s 1 a ) ] @ ] 1 @
Wnawveuneuitisgnanamansuuy ligaduiu ligniindredauysaiaansguuaiuguiuy PID 69
= o Ao Y v Voo ¥ Yo A = aa ]

aunsonuguanuanluszauinrualdedruiudivenniniulaiassmanaounlu 3 Halasldnis

g Y o A ¢ 0o q ¥ 1 7o
ﬂTUmmﬂuizmmmzﬂamﬁﬂwa'aunmﬁammmm“lmmu X 1A z ez TUUATD VLAY Z ‘1/]11141@1&81!6]@1

A A ) Aa
uqlﬂaaumﬁ1ulﬁuﬂ1\11u3nﬂ

o o w1 S0 o o
AIALY: HUGUAATUH ﬂ75ﬂ?ﬂﬁﬂﬂ?7ﬂ§ﬂ fgﬂﬂﬂ?U@ﬂ!lﬂﬂﬁ?ﬁﬂﬂﬂZWﬂﬂ

264


mailto:thanapongttt@gmail.com

M35 ITIMITEAUTIA U1 w&&e (National Research Conference 2014) TN @ WU & &S

Abstract

The objective of this research is to design a control system capable of operating a dynamic model of a
VideoRay underwater robot effectively in an uncertain environment such as undersea with a strong current.
Furthermore, the control system must exhibit a small tracking error when given specified paths. In this research, a
Proportional Integral Derivative (PID) controller controls the horizontal motion in the xy plane and a comparison
between the PID control and the Sliding Mode Control (SMC) is examined for vertical motion or depth control. The
depth control dynamic simulation results show that the PID controller had less steady-state errors than the SMC
controller, but the tracking response of the SMC controller was much faster with a similar thrust magnitude. When
multi-hydrodynamic parameters like M5, Z,, and Z,,,,, were uncertain, the PID and SMC controllers exhibited poor
performance and slow response. The SMC controller could not reduce the tracking error to zero because of the non-
perfect cancellation of the nonlinear hydrodynamic terms, but the PID controller was still able to maintain the same
depth level. Moreover, motion in 3D requires simultaneously controlling the horizontal motion and depth. Therefore,
force in x,y directions and the moment around the z axis must be generated by the controller to enable the 3D motion

of the underwater robot to be controlled.

Keywords: underwater robot, depth control, sliding mode control
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