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Table 1 Definition

definition
Tyehicle Current vehicle position, x-coordinate
Ypehicle Current vehicle position, y-coordinate
Z goal Target position, x-coordinate
Ygoal Target position, y-coordinate

«, 3,7 | Weighting factors for the three objectives

Distance to the nearest point of an obstacle
0,0 ax | from the next robot position,
maximum safe distance

A Orientation angle,
max | maximum orientation angle

Vv, Vm ax | Vehicle speed, maximum speed

n The n-th time step

The number of time steps to the target
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f=min[J(X,)] 1)
subject to ¢;(X,) <0, i=1,2 2)
and h(X,)=0 3)
where Xn = [Ivehicle(n)’yrehz’cle(n)}T7 (4)
J(X,)=w(n,)+02(,)+ @), )
1 —_
w(n,) = 2T (6)
() =50, (7)
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L@W,) = 5., ®)
gl max |571 | (9)
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;];z: | [xqoal’y,qoal]Tan ’ (12)
g’g: |C0bs(n)_Xn|7 (13)
d)n: |wVTV(n) - Xn | ’ (14)
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Fig. 1 Simulation Environments

Table 2 Comparison of performance index (*: ranking)

Optimized | Optimized
Index VTV “VFF VFH
Step (time) 555(2%) 494(1%*) 575(3%)
1 | Min. distance 32(1%) 20(3%) 25(2%)

Ranking 1% 2% 3

Step (time) 3271%) | 345(3%) | 327(1%)

2 | Min. distance 32(1%) 22(3%) 29(2%)

Ranking 1* 3* 2%

Step (time) 248(1%*) 288(3*) 257(2%*)
3 | Min. distance 32(1%) 22(3%) 30(2%)

Ranking 1% 3* 2
4 Step (time) 426 X X

Min. distance 42 X X
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