ol

2x|S5A 2

=

o

3| ==X 2009, Vol. 19, No. 5, pp. 699-705

J

X[ ot H[E HMO]E ol&st XA X AGVel =& | of

Fuzzy and Proportional Controls
for Driving Control of Forklift AGV
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Abstract

This paper is represented to research of driving control for the forklift AGV. The related works that were studied
about AGV as heavy equipment used two methods which are magnet-gyro and wire guidance for localization.
However, they have weaknesses that are high cost, difficult maintenance according to change of environment. In this
paper, we develop localization system through sensor fusion with laser navigation system and encoder, gyro for
robustness. Also we design driving controller using fuzzy and proportional control. It considers distance and angle
difference between forklift AGV and pallet for engaging work. To analyze performance of the proposed control system,
we experiment in same working condition over 10 times. In the results, the average error was presented with
54.16mm between simulation of control navigation and real control navigation. Consequently, experimental result shows
that the performance of proposed control system is effective.
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Fig. 1. Used forklift
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Fig. 2. System configuration of forklift AGV
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Table. 1 Spec. of used sensors

Item (model) Specification
L Voltage 124
Navigation > -
(NAV200) Resolution  : approx. 15mm
Typ. Range : 1.2m to 285m
Encoder Voltage 12
(Built-in) Resolution  : 64 pulse
Gyro Voltage : 5
(ADXRS75) sensitivity  : £75°/s
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Fig. 5. Kinematics model of forklift AGV

x| et v HMolE ol &8 XIAX AGVEl F&H of

AAG AGVE FRE 73 uiel 2% 2 £ aen
2= o] 5ol o5 ool Wk 19 Sl A he A7}
o) AWFAFH Ontt =efold Leo) T3] A2 S v}
e, 2 (D3 gol AL,

By = L (1)

sind

EH, aoh 1o 27 Fa kA B4 AR B4 A
ole] Azjo} E2 B8 ALl AAe] AolE vehlw,
Sejoln o] 2w Wakd §i et 2ol Axten

§=-2=_" (2)

2 (2)NAM va = Efel Fo) AES ousiy, o]
= 4 )3 2k

vy = Ty 3)

9o SAA ot was 27t Eetoly el wXE )
Za) vhFle] A%EE vepit) mebs A% AGVel A
Swi thew) o] Ak,

ind
v = rdwd(cos5+ asi )

e, AEG oD et ol e 4 ek
X=wvcosh = rdwd(coséJr 7)c030
Y—vsm@—rdwd( )sin0
_ rqwgsind
-
S=w, 5)

22 TEE o MA EH

AARE AGV s $13) AH&" CRX-10 292 AGV
8oz Az Ao] oh7] el A} TN EAo]
Fasj 9 TEE 54 QY NEIF 2575V ¢
4 FYE SR3, 250V A W, ¥ FAE o
o 9 63} 7€ 7 4 Aol we} 5mE Fashs ot
o e 700 AT dardst ol Ao

EEIRESS

Linear velocity (mm/(. 15}

i i i H i I H H i i
16 12 2 2z z4 26 22 3 22 24 =6
Input voltage

Ozl 6. 48 Azof upE dxy Ayt
Fig. 6. encoder results according to input

701



]
Hl
Ral
or
>
[>
o
1o
o
rr

=X 2009, Vol. 19, No. 5

Linear velocity (mm/0. 1s)

1'5 1‘8 ; 2'2 2'4 2‘5 2'8 ; 3‘2 3'4 S‘B
Input voltage
a8l 7. 49 Alsel wE NAV200 23
Fig. 7. NAV200 results according to input
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