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Abstract

The design and implementation of a fuzzy
control system for omnidirectional-wheeled-robot
are addressed in this study. The field-
programmable-gate-array (FPGA) is the main
device of the controller board and it is embedded
into the fuzzy control algorithm. An intelligent

position servo controller, in which the fuzzy rules,

membership function and inference engine are
utilized, is designed initially. Moreover, the fuzzy
algorihm is transferred into VHDL language to
program to program the FPGA device. Then the
combination of FPGA board and robot is carried
on and the generated signals from FPGA are sent
to the motors of robot. In addition,the results of
conventional PD control are provided to verify
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the effectiveness of the proposed control strategy.
Keywords: FPGA; Omnidirectional wheeled-
robot; Fuzzy control; PD control
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Rulel: IfSisP, thenUisDU.

Rule2 : IfSisZ, then Uis NU.

Rule3: IfSisN,then Uis IU.
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if S>2' then
wil<=1;
w2<=0;
w3<=0;
U<=ueq-3*(wl-w3);
elseif S<'2' and S>'0' then

» [/
. ) . wl<=(1/2)*S;
[e'w,l{f] =r L‘L\cf”} Usl) + 7 W2<=EZ-S))/2,
7) B RS W3<=0;
(Z) # if  o de U<=ueq-3*(W1-w3);
elseif S<'0 and S>'-2' then
wl<=0;
w2<=(2+S)/2;
w3<=-(1/2)*S;
U<=ueq-3*(wl-w3);
else S<'-2'then
wl<=0;
w2<=0;
BRI w3<=1;
HEWHE U<=ueq-3*(w1-w3);
end
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Ilbrary ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;

entity clk_div_1 64 is
port(

clk_in:in std_logic;
clk _outl:out std_logic;
clk_out2:out std_logic
);

end clk_div_1 64;

architecture a of clk_div_1 64 is

signal cnt:std_logic_vector(20 downto 0);
signal reset:std_logic;
begin

process (clk_in)

begin

if reset="1" then
cnt<="000000000000000000000";
elsif clk_in'event and clk_in="1" then
cnt<=cnt+1;

end if;

end process;

reset<="1' when cnt=10000000 else '0";
clk_outl<=(20);
clk_out2<=(14);

end a;
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library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic_arith.all;

use ieee.std_logic_unsigned.all;

entity pwm is

port(

clk :in std_logic;

A :instd_logic_vector(3 downto 0);
c :instd_logic;

pwm:out std_logic

);

end pwm;

architecture a of pwm is

begin

count<='4";
process (clk)
begin

if A="0000" then
pwm<=pwm;
else

pwm<='0";

end if;

count<=count-1;
if count="0' then
count<='4";
pwms<= not pwm;
else

pwm<=pwm;

end if;

end process;
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