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ABSTRACT

This thesis presents how to create an automated guided vehicle (AGV) used to
transport the material for industrial. The AGV issued for transportation instead of
human work, reduces the production costs helps for the long term transportation plan
by adding the station of an auto-guided vehicle to another station in the different
routes. The AGV is developed follow to the SVI company’s requirements. The
production route has 3 stations which AGV will stop respectively. This AGV used the
Semi-automatic system by ordered a touchscreen monitor to choose the station and
users can set the timer for each station to park. The AGV can move to next station
automatically when time up. Which the area is defined by one meter wide. From that
reason we must create a vehicle that have a width less than 1 meter and enough

space for rotate the car to return to the station for start the next material transport.
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2.2 N15AUAY

2.2.1 PLC (Programmable Logic Controller)
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2.3.1 Kinematic Model
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AMANUIN N

TUSHASUEINITYNIY

n.1 WsunsuAwansulainnustvessaiduanusdausazdng
void INV_KINE( WORD W , BIT B }
double LA=0.27725;  /// meter
double LB=0;
double R=0.0635;
double vy,wz;
double wr,wl;
vy = (double)DW[0]/1000;
wz = (double)DW[2]/1000;
wr = (1I/R*((-vy)+(-LA*wz));
wl = (1/R)X((~vy)+(LA*wz));
wr = wr¥7/2*60/22*5/3200%15*4095/5; ///change rad to Bit
wl = wl*7/2*60/22%*5/3200*15*4095/5;
if (wr<O)
B[100] = 1;
WI = -Wr;
}
else{
B[100] = 0;
}
if (wl<0)



else{
B[101] = O;
}
Wl4] = wr;
WI5] = wi;
}
n.2 TUsUNINATUANAIINTIVDIE B NI SIailvEn
void SPD_CON ( WORD W, BIT B )}{
double vyy=400; //NVelocity
double T=0.8; //Time constant
double vy,wz;
B[95] = 0;
if(B[96]) // High Speed
if (B[71]){
vy =y,
wz = 273*T,
B[25] = 1;
}
else if(B[72])
Wy gy
wz = 235*T;
BI95] = 1;
}
else if(B[73]X
VY = vy,
wz = 197%T:
B[95] = 1;
}
else if(B[74]){

vy = VY,



wz = 158*T;
}

else if(B[75])
LR
wz = 119*T;
}

else if(B[76])
vy = vyy;
wz = 19%T;
}

else if(B[77])
vy = VWYY,
wz = 79*T;
}

else if(B[78])
vy = vyy;
wz = 39*T;
}

else if(B[79])
vy = VYY;
wz = 39%T;

}

else if(B[8OI)
Y = My
wz = 18*T;
}

else if(B[81])1
vy = Wy,
wz = 0;

}
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else if(B[82])
vy =Ny
wz = -18%T;
}

else if(B[83])
VY = WYy,
wz = -39%T:
}

else if(B[84]){
VY= VY
wz = -39%T;
}

else if(B[85])
VY =Wy,
wz = -79*T;
}

else if(B[86])
vy = vyy;
wz = -T9*T;
}

else if(B[87]X
vy = VY,
wz = -119*T;
}

else if(B[88])1
vy = vyy;
wz = -158*T;
}

else if(B[89IN

V¥ =N
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wz = -197*T;
B%5] = 1;

}

else if(B[90IX

vy = Wy,
wz = -235*T;
B[95] = 1;

}
else if(B[91])
VY = NS
Wz = Z715*T;
BI95] = 1:
}
else {
Vi =00
wz = (;
}
}

else if (B[94]){ //Normal speed

vyy=300;
[lE=4

if (B[711X1

W =50
wz = 273*T;
B{95] = 1;

k

else if(B[72])
=
Wz = 2357
B[95] = 1
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}

else if(B[73])
¥y = VYl
wz = 197*T;
B[95] = 1;

}

else if(B[74])
VY= VY
wz = 158%T;
}

else if(B[75])
vy = vy,
wz = 119*T,
}

else if(B[76])
My = NS
wz = 79*T;

}

else if(B[77]X
VY = Vyy;
wz = 719%T,

}

else if(B[78]1
vy = Vyy;
wz = 39*T;
}

else if(B[79]}
VY = WY,
wz = 39%T,;

}
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else if(B[80])
MY =Y
wz = 18*T,
}

else if(B[81])
vy =Wy,
wz = 0;

}

else if(B[82])
vy = WY,
wz = -18*T;
}

else if(B[83]){
vy = Wy,
wz = -39%T;
}

else if(B[84])
vy = VyYy;
wz = -39%T;
}

else if(B[85])
Vi = Ny;
wz = -79%T;
}

else if(B[86]){
vy = Vyy;
wz = -79%T;
}

else if(B[87])

vy =G



wz = -119%T;
}

else if(B[88])
VY =YYy,

wz = -158%T;
}

else if(B[89])

WY =E
wz = -197*T;
BI9S] = 13

}
else if(B[90]X

Yy'= My

wz = -235*T,
B[95] = 1;

}

else if(B[91]){
VY = Wy,
wz = -273*T;
B[95] = 1;
}
else {
VY = Wy,
wz = 0;
}
}
else{ // Mediam Speed
wyy=200;
T=5:
if (B[711)
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V=g
wz = 273%T,
}

else if(B[72]X
Yy =Ny
wz = 235*T;
}

else if(B[73]){
Lol 4
wz = 197*T;
}

else if(B[74]){
vy =
wz = 158*T;
}

else if(B[75])
VY = VY,
wz = 119*T;
}

else if(B[76]1
vy = vyy;
wz = 79T,
}

else if(B[77])
vy = VY,
wz = [9*T;
}

else if(B[78])
Ve Y
wz = 39*T;
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}

else if(B[79]{
vy = vyy;
wz = 39T,
}

else if(B[80])
VY = Vyy;
wz = 18*T;
}

else if(B[81])X
vy = vyy,
wz = 0;

}

else if(B[82])
we Y
wz = -18*T;
}

else if(B[83])
VY = WYY,
wz = -39%T;
}

else if(B[84])
VY = MYy,
wz = -39%T;
}

else if(B[85])
VY = VY,
wz = -79*T,
}

else if(B[86])
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DWIOQ] = vy,
DW[2] = wz;

vy = Vyy,;

wz = -719%T,
}

else if(B[87])
V¥ =Y

wz = -119*T,
}

else if(B[88])
vy = vyy,

wz = -158*T;
}

else if(B[89])
VY = WY,

wz =-197*T;
}

else if(B[90])
VY =yl

wz = -235%T;
}

else if(B[91])
Vy: = vyl
wz = -273*T:
}

else {

vy = WYy,

wz = 0;

}
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oriental Motor U.S.A. Corp.

1001 Knox St.

Torrance, CA 90502

Tel: 800-418-7903 Fax: 800-309-7999

www.orientalmotor.com

BLH5100KC-5FR, Brushless DC Motor Speed Control System

Brushless DC Motor Speed Control System

Brushless DC motor (BLDC motor) speed control system offers high
performance and simple operation from a compact

motor and driver.

« Slim, Yet Powerful Design

« Compact Driver

+ Wide Speed Range

» Acceleration/Deceleration Time Setting Function

* Long-Life Gearhead

« IP65 Rated Motor (except for connectors)
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Brushless DC Motor

Motor Type
Motor Frame Size 90 mm
Output Power 100 W (1/8 HP)
Power Supply 24 VDC
Shaft/Gear Type Holiow Shaft Flat Gearhead
Gear Ratio (X:1) 53
Output Shaft Diameter 20 mm
Rated Torque 1.70N'm

20 ~ 600

Variable Speed Range (r/min)

Permissible Load Inertia

45 107 kg m?

10 mm from gearhead mounting surface = 900 N

Permissible Overhung Load 20 mm from gearhead mounting surface = 770 N
Permissible Thrust Load Q0N
Type Cable
Power Input pCc
2

Max. Extension Length (m)

BLHD 100K (Driver)
BLHM5100KC-GFS (Motor)

omponents GFS5G5FR (Gearhead)
RoHS Compliant Yes

UL
Safety Standards oL
CE Marking EMC Directives

Any one of the following methods: 1. Set using internal potentiometer 2. By extemal potermometer (20k02

Control System 114 W) 3.ByDC voiiage control (0 ~ 5 VDC) 1 mA or more (input impedence 47 k ()
Insulation Class UL, CSA: Class A [105°C (221°F)) EN: Class E [120°C (248°F)]

Insulation Resistance (Motor)

100 M 0 or more when 500 VDC megger is applied between the windings and the frame after continuous
operation under normal ambient temperature and humidity.
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100 M 0 or more when 500 VDIC megger is applied between the power supply terminal and heat radiation
Insulation Resistance (Driver) plate after continuous operation under normal ambient 1nmpera1ure and humidity.
Sufficient o withstand 0.5 kVAC at 50Hz applied between the windings and the frame for 1 minute after
Dielectric Strength (Motor) continuous operation under normal ambient temperafure and humidity
Sufficient to withstand 0.5 KVAC at 50Hz applied between the power supply terminal and the heat radiation
Dielectric Sirength (Driver) plate for 1 minute after continuous operation under normal ambient temperature and humidity.
Ambient Temperature Range 0°C ~ +50°C (+32°F ~ +122°F) (nonfreezing)
Ambient Humidity 85% max_ (noncondensing)
No corrosive gases or dust. Cannot be used in radioactive area, magnetic field, vacuum or other special
Operating Atmosphere environment.
[Motor] IPG5 (excluding connectors)
Degree of Protection [Driver] P00
Internal potentiometer
External DC volta:
Speed Control Method (Select one of the following) Extemal otertiometor (20999 14W)
Number of Speed Settings 2
Swilching between 2 speeds
One speed is set by the intemal potentiometer (1 pc), while another speed Is sel by an external

Multi-Speed Setting Method potentiometer (optional PAVR-20KZ) or by extemal DC voltage (0~5 VDC).

Instantaneous Stop =

Mult-Axes Control L

Alarm Output Tes

Position Control Mode Ne

Torue Limit Control No

Vertical Drive (Gravilational Operation) No
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Ultrasonic Ranging Module HC - SR04

Product features:

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact
measurement function, the ranging accuracy can reach to 3mm. The modules
mcludes ultrasonic transmitters, receiver and control circuit. The basic principle

of work:

(1) Using IO trigger for at least 10us high level signal,
2} The Module automatically sends eight 40 kHz and detect whether there iz a

pulse signal back.

(3) IF the signal back, through high level , time of high output IO duration is

the time from sending ultrasonic to returning.

Test distance = (high level timexvelocity of sound (340M/S) / 2,

Wire connecting direct as following:

5V Supply
Trigger Pulse Input
Echo Pulze Output
0V Ground

Electric Parameter

Working Voltage DCsV
Working Current 15mA

Working Frequency 40Hz

Max Range 4m

Min Range Zem
MeasuringAngle 15 degree
Trigger Input Signal 10uS TTL pulse

Echo Output Signal Input TTIL lever signal and the range in
proportion
Dimension 45*20* 1 Smm
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Vee Trig Echo GND

Timing diagram

The Timing diagram is shown below. You only need to supply a short 10uS
pulse to the trigger input to start the ranging, and then the module will send out
an 8 cycle burst of vitrasound at 40 kHz and raise its echo. The Echo 1s a
distance object that 1s pulse width and the range in proportion .You can
calculate the range through the time interval between sending trigger signal and
recerving echo signal. Formula: uS / 58 = centimeters or uS / 148 =inch: or: the
range = high level time * velocity (340M/S) / 2; we suggest to use over 60ms
measurement cycle, in order to prevent trigger signal to the echo signal.

10us TTL Timing Diagram

Trngger Input
to Module

3 Cycle Sonic Burst

Somc Burst
from Madule

Input TTL lever
Echo Pulse Ourput signal with a range
to User Timeing Circuit in proportion
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Attention:

] The module is not suggested to connect directly to electric, if connected
electric, the GND terminal should be connected the module first, otherwise,

it will affect the normal work of the module.

® When tested objects, the range of area is not less than 0.5 square meters
and the plane requests as smooth as possible, otherwise ,it will affect the
results of measuring.

www.Elecfreaks.com
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Product : PKO70-WFT
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Model Name PKO70-WFT

Sub-Models
Size
Max. Resolution
Type
Display Max. Colors
Backlight Life (hr)
Display Contrast
Luminance (cd/m2)
Touch Panel
CRY
Backup SRAM
Working Memory
Built-in Storage Memory
Real-Time Clock (RTC)
Micro SD Slot
USB Client
USB Host
Communication Serial (Com1)

Interface Serial (Com2)
Serial (Com3)
Serial (Comd)

Ethernet

20/ 40
7.0"
800*480
TFT LCD with LED Backlight
16-bit
20,000
500:1
250
4-wire Analog Touch Panel
RISC ARM9 32Bit
128KB (optional: 1MB)
32MB
8MB+128MB (NAND Flash)
YES
N/A
YES (USB 1.1}
YES (USB 1.1)
RS232/422/485
N/A
RS232 (optional: RS485)
N/A
Sub-Model 40: YES



Front Function Keys
Audio out (optional)
Video in (optional)
Front USB Host Port

Input
Power
Consumption
Operating
Temperature

Relative Humidity

Shock (operation)

Environment
EMI

G
UL Certification
Ingress Protection
Cooling
Dimension WxHxD (mm)
Cutout Dimension WxH (mm)

Net Weight (kg)

6-keys

N/A

N/A

N/A
24VDC+10% Isolated

20W

0°C~50°C

109%~90%

10 ~ 55Hz (X,Y,Z direction, 1G, 30
Mins shock testing)
FCC Part 15 A Class A
EN61000-6-2, EN61000-6-4
N/A
IP65
Natural Cooling
203.5 x 149.0 x 33.0
1920 % 138.5
0.65
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