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KINETIC MODEL OF 4-WHEEL MACHANUM AUTOMATION VEHICLE
Yutthapong Jampakaew' Piyarut Moonsri’ Jetsadaporn Pakamwang® Artit Hutem®

Abstract

Subject research kinematic model of mackanum 4-wheel automated transport vehicle
by applying kinetic principles and related equations. The objectives of this research are as
follows: 1) to design and build a four-wheel automatic vehicle, 2) to design a motion control
command of a four-wheel automatic vehicle, 3) to create a model. Simulate the kinematics of
the macanum 4-wheel automatic transport vehicle by choosing to use the vocational robot
competition. "Medical Service" (VEC Robots: Medical Transportation) for the academic year 2020
by comparing the 4-step objective transport vehicle control system to test the vehicle's
movement. Terrazzo patterned floor, moving 3 times per 0 kg payload, average time 10.73
minutes, 0.5 kg payload, averaging time 11.71 minutes, 1.0 kg payload, averaging time 12.06
minutes, 1.5 kg payload, averaging time 12.52 minutes. With A4 white paper moving 7 times per
payload, O kg payload, average time 6.33 minutes, 0.5 kg payload, 6.35 min payload, 1.0 kg
payload, 6.20 min payload, 1.5 kg payload, 6.36 min average time 2. Finger touch control system
through the screen. Mobile (round trip) moves 3 times per payload Vehicle moving on a polished
surface, payload 0 kg, average time 4. 18 minutes, payload 0.5 kg, average time 4.20 minutes,
payload 1.0 kg, average time 4.27 minutes, payload 1.5 kg, average time 4.73 minutes
3. Automatic system moves along a straight line 6 meter, travel 5 times per payload Vehicles
moving on a polished surface with an average time of 0.63 minutes, vehicles moving on a flat
surface supported by A4 white paper, an average time of 0.51 minutes, and 4. Finger touch
controls via a mobile screen, straight line 6 meters, moving 5 times per payload. The vehicle
moved on a polished surface, the average time was 0.41 minutes, the vehicle moved on A4

white paper, the average time was 0.43 minutes.
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sUnuwveslssmeiaauy Welvinisgua $nwt wasiihdanaeinisitas anely 14 Ju (nsznae
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2.2 N1T2RNUUVLIUNINIUL
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File Edit Sketch Tools Help

Robot

#define BLYNK PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>

char auth[] = "gPNZ6uU-LO6npdMBSVOWHVQSELK3B1Xz";
char ssid[] = "jame9";
char pass[] = "zarnane0909852189";

int up ; //a%

int duw ; //WAd

int left ; //aan2ny
int Riht ; //&%AA1
int Fr ; //1®gvningn
int F1 ;//1Apeningay
int Rr ; //1idgenavein
int R1 ; //1RuunAeznp
int sr ; //vauam
int S1 ; //naunyg
int M_1inl = DO;

int M_1in2 = D1;
int M_2inl = D2;
int M_2inz = D3;
int M_3in2 = D4;
int M_3inl = D5;
int M_4inl = D§;
int M_4inz = D7;

int pwm = D8;

AW 6 FegiAmdsAIUANEUIIYLE TUSWNSU Arduino IDE

L lsamide UP o FRdpaminey
OFF OFF OFF
FT wladde F ;,uv RIHT oladfen
/ a '/’ a \
| OFF OFF )
OFF ) OFF
DUW néa
/ OFF \

Al 7 ddsmunuszuy Application(BLYNK) ruilefio
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8.8
A 8 ARVBIL WU (N 8.1 019 8.9)

9.8
AN 9 NUSBUANIRANY (AW 9.1 D19 9.9)
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4. Sunaudl 4 Menzvidaya

Anneianmdgniinulagianeumvugudsing Tanddnlunsuiuuss Wamn
szuuyaddanas Tangunsaifisesiu Tiluszans amassmuanudesnsvosdlday (Funius
nuNA3saven wazadlas 9iiau, 2561) wasiiAmiwesundinssaiiuluauniseataesszuy
eumvuzLAeuivud iRy Wsoufimmatazinasarmuusiug lumstadeudl (Guo, 2016) Famseonuuy
aun1svauransflnaiAsaiuiilaannnanisnaass nadnsuandlifiuiunannesuiinisindeulm
sauiiAnlaNaNysal a'awam'amim?iauﬁsuaamuwmuvm?iauﬁmuﬁﬂmaﬁﬁmumﬁlﬁﬁﬂivﬁw%mw
ms (Zijie et al, 2019) uazdnuwaresde Mecanum Wadisutuderluuazdodou mﬁauaumauuaﬂmﬂ
LLawLuaﬂﬁ]’]ﬂlmsumaﬂﬂan’N'mIG]EJlILLiQLﬁEJGW]']“LJﬂUWUNEJ‘&JaQ (Teheri, 2020) MswABUTITOUTIANIUBED
Mecanum 4 @® LLauSu‘U‘Uﬂ’J‘UﬂJJ‘ZJENEJ”I‘L!WWWHNWEJME)ﬂ’]iLiJaE‘J’LJLLﬁwEJWLﬂ'ﬁﬂ NIRNKUUMNNTUTUUTS
mmsmﬂﬁauﬁlﬁtﬁmﬁamudﬁmq (Peng & Qian, 2016)

NaAN153BUazaAUTIENA
NAN1538
1. MAUSBUTBUTEUUAIUANETUNIN UL VLA IRY
1.1 srummmedeuiiuuiiudsuasfiudn $1umu 3 adiiemaussmn
a7t 1 3naussn 0 Alandy (e nuglsiussyn) wuh Taaneds 1073 w7 was
Manteran Ao nmaaendsdl 1 nan 10.47 unit uazldinananiian Ae maneaesadedt 3 an
11.14 Wil
adsfl 2 wausn 0.5 Alansu wut Haneds fo 11.71 Wit warldnantiesan fe
nSVIARRIASaT 2 AN 11.43 it warlinaninniian Ao mavanesadedl 1 nan 12.14 wil
pdsdl 3 wausIn 1.0 Alansu wuh naeds fo 12,06 Wi warlinatesan fe
nsYIARRIASaTl 2 AN 11.57 it warlinaninniian Ao mavanesadedl 1 nan 12.35 wil
a7l 4 anaussn 15 Alansu nuth Woaneds fo 12,52 wid wasldnartiovan Ao
msnnaeensefl 2 1A 12.47 it uadldinaunnitan fe mameaendedl 3 an 12.58
1.2 summusadeuiiuuiuiisusesenszamwem Ad $1uu 7 adseinausn
adsfi 1 anavussyn 0 Alanu (sruwmugldusin) wui Woanade fe 6.33 i
warldnantionan Ao mavnaesadedl 2 e 6,097 warlinannniian fo nisveaesndsd 6 a0
7.05 Wil
aail 2 snaussn 0.5 Alandu wud Woaade fe 6.35 it uadldnadosan fo
mannaesndsfl 6 e 610w wagldinanunniian Ao naneaesedsdl 3 1an 7.00 W
aail 3 anausTn 1.0 Alandu wud Woaades fe 6.20 it uadldnadosan fo
mannaesndefl 7 1an 54007 wagldinenunniian Ao naveaesedsdl 4 1an 651
adfl 4 snaussn 1.5 Alansu wud Woaade fe 6.36 wit uadldnadosan fo
mnnaesnssfl 2 1an 5.52 Wit wagldiianunniian Ae nisvanesedsd 6 Lan 7.56 W
1.3 syuudalulifindouiinandunss 6 wns
afail 1 umvuziedouiivuiiuiSeuateiiuta indeud 5 ﬂ%zwiamamiﬁqﬂ Laid
azndsesuihminuariingnrsessutimin o kg, 0.5 kg, 1.0 kg 1Az 1.5 kg MUAINU WuI1 1) satUan
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nanade 0.53 uit 2) wausnn 0 Alandu Laan 0.55 writ 3) waussnn 0.5 Alandu nad 0.51 und
4) snaussn 10 Alansy Lan 0.54 Wit 5) inaussyn 15 Alandy an 1.01 it Wnanieds 0.63 Wi

adiil 2 srummuzadeuiiuuiuSeusesiaenssaTvrm Ad indeud 5 adwioinaussyn
Lifinzndrsesuminuaziinenisesiurinin 0 ke, 0.5 kg, 1.0 ke waw 1.5 ke mud1siu wudn 1) sawlan
naade 049 Ui 2) sausayn 0 Alandu nan 0.54 Wil 3) aussnn 0.5 Alan3u Lan 0.49 Wil
4) wnaussn 10 Alanu an 051 17l 5) snaussyn 15 Alansy b 052 Wil THnanede 051 i

1.4 ssuvinduifamusukuaeiiofe  iwdoufimudunss 6 wes

adsfl 1 Punmuzedouiivuiiudoumeiuin ndoudl 5 adwieinausmn ludfingn)
secfuthminuariinentrsessutimdn 0 kg, 0.5 kg, 1.0 kg WA 1.5 ke mud sy wuin 1) sasldvanade
0.37 w171 2) Wiaussmn 0 Alanu a0 0.38 Wil 3) WIaussvn 0.5 Alansu LN 0.44 Wl 4) WIAUTINN
1.0 Alandu i 043 117l 5) waussmn 15 Alanu an 045 wit Tdnanade 0.41 wil

adsfl 2 srumusiadouiiuufiuiFeusesiaenszatvun Ad iadoudl 5 adwiouna
UsIYN Lifinzndrsesiuiminuasiingnisessutimidn 0 kg, 0.5 ke, 1.0 ke uay 1.5 kg mug1su wuin 1)
sowlannaniads 0.36 Wil 2) maussn 0 Alan3u ki 038 17l 3) snausyn 0.5 Alandu Lan 0.42 Wil
1) 1aussvn 1.0 Alanu an 047 Wit 5) mavssyn 1.5 Alandu an 050 Wit Wnaneds 043 1
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u=Ye (1)
r

u :l(vx+ v, tan x) (2)
r

xy)

11.1 wisy ) veseiunmue

B

11.2 s¥uudegnnie (wheel i) 113 wisy f, vaswumivug

AW 11 Aemnsvesssuunlsy f), f uwavdeanndeveseuniviug (A 11.1 fis 11.3)
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2.2 aumsaaivedonsa (Kuaykaew et. al., 2016)
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Lr r, —-sing; cosd, || X OIJLO—sinﬁcosﬁJLyJ

Ui =1, (IB)
[, sin (8 + ;) -y, c08(8, + ;)]
u, = ! I cos (8, +x, + f) I
riCOSKiL sin(8, +x, + B) J

o

2.3 LUUT180UNTUIMUNINUZ LA TRG

S\

Ky =-14 K, :;r/4

v
(%

A 12 USnaiinendesssuuslsy ), f) uavdeanndavesenunivug

S

2.4 AUN1SAUSIVDIA TRV LNTULIUNIUL

u:ry(O)vb

[-1-w1-1] .

1I l+wil1l || |
u==

rl I+w1—1|i— WJ

—I—wllJ P

be

W,

(3)

(@)

(5)

(6)

9)
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2.5 nslSeuLisuUsunumAeIad
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