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Design of control algoni ed on vision
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Abstract: Tt is under the bagkground OF\SJ 4th I‘ret§©f national undergraduates smart car contest”. It describes  the
control algorithms including direc o, w" agorlthms dn@ control algorithms which were used in the author’s team’s car,

and proposed “optimal curvatur

—ordinated algorithm that was called “greedy path planning” when
almost all the other teams used atoorithm or fumy cont#ol algorithm. The car’s average speed was up to 3.3 m/s in a complex
runway. The control algorithms gdesigh can give diection® for further design.
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x(t+1)=x(¢)+V (t)xArxsin[angle(r)+(W (z)xAs)/2] (1)

y(t+1)=y(t)+V (t)xArxcos[angle(t)+(W (1)xAt)/2]  (2)

angle(t+1)=angle (£)+ W (1)x At (3)

v W  x(t) (0) : '

angle () ( ’
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1.2

rudder=wheel_anglexm

, wheel_angle

PWM

5], ’
r_b=(c_+e_y—L[2)/(2xc_x) h

wheel_angle=arctan (L/r_b)
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o PID

[3]
o

o (ex,cy)

r_b ,L

, rudd ‘\QQ

p_y=(c_x—Ax)Xsin(Aw)+(c_y—Ay)xcos(Aw) (11)
(7)~ (11):
vXAt=RxAw ;
(.21 R=L/tanB, (7);

ABC |, ZABC=(m-Aw)/2,Ax=ABx
cos £ ABC=ABxsin(Aw/2), Ay=ABxsin Z ABC=ABxcos(Aw/2),
AB vx AL, (8) (9
p_x=AF=AExcos(Aw)-GExsin(Aw)
p_y=GF=AExsin(Aw)+GExXcos(Aw); AE=c_x—-Ax,
GE=c_y-Ay, (10) (11), 2 °

Gle x.c_y)

Aw

b ;
) <§&

WA N e
"‘M‘«O |

(7)~(11)

@ 0 ,
Q\ 1 —speed/max_speed) (12)
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(4) : 1 “re_y*sr_b=c PWM ° o
(4). hlss , ‘
- Q\ k o,
; 0" =paraxv X
. k, para s s
para R
Aw , °
Ax Ay, (c_x,cy) 3 o
As (px.py), pa.py ;

o v, B, L, | (c_x,c_y) (p_x,p_y), wheel_angle
Aw=vxAtxtan(B8)/L (7) | 0" ,6' =wheel_angle +0"
Ax=vxAtxsin(Aw/2) (8)

Ay=vxArxcos(Aw/2) (9) | ’ 9, PWM |
p_x=(c_x—Ax)xcos(Aw)—(c_y—Ay)xsin(Aw) (10) 3
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s 90° S ,D 14.65 c¢m ,

120° S ,D 25 e¢m,,
N 5

( f=2.8 mm)

PID
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