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Abstract

This paper proposes the effective method for classifying the working spaces and modelling the environments, when
complex working environments of AGVS(Automated Guided Vehicle System) are changed. And, we propose the
shortest path searching algorithm using the A# algorithm of graph search method. Also, we propose the methods for
finding each AGV’s travel time of shortest path. Finally, a simple example is included for visualizing the feasibility
of the proposed methods.
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Table 1. Model of working environmental elements.

e - “heck Point |L
Classification | ID Position(pos) (heck Point |Lengt
(CP) h
Path P, | P, |P, = {type.posl,pogPy = {CP,CA P,
Working
station W, | W, ={type,pos} |W,={CP} | W,
W
Traffic zone
17 7%, | TZ,={pos} 7z,
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open_node(rn_count)=start_V; %=Z G AlFL
while open_node(n_count) ~= target V %% x=E7}% 4.
count_j=1;
for count_i=1:98, % AH == g4
if g_node(count_i,1) == open_node(n_count)
child_node(count_j)=g_node(count_i,2);
count_j=count_j+1;
end
end
n_count = n_count + 1;
weight_vertex = [100000 100000 100000 100000]; % 5 7}8t+ &7H8—
count_j = count_j - 1; % 0o F Z7]3}
for count_w=1:count_j, % B7F 3 h'(n) AL
weight_vertex(count_w) = sqrt((P_Position(child_node(count_w),1) -
P_Position(target_V,1))."2 + (P_Position(child_node{count_w),2) -
P_Position(target_V,2))."2);
end
for count_bsl=1:count_j,
flag =0;
for count_bs2=1:count_j-count_bsl,
if weight_vertex(count_bs2) >= weight_vertex(count_bs2+1)
temp = weight_vertex(count_bs2);
temp2 = child_node(count_bs2);
weight_vertex(count_bs2) = weight_vertex(count_bs2+1);
child_node(count_bs2) = child_node(count_bs2+1);
weight_vertex(count_bs2+1) = temp;
child_node(count_bs2+1)=temp2;
flag = 1;
end
end
end
child_node;
open_node(n_count)=child_node(1); % J &€ == X H#E o3 -
open_node; % A H2 Agle] T HY
end

% BoF g7 BE == FE
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Fig. 2. Shortest path search algorithm
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Table 2. Definition of AGV's velocity and acceleration
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Table 3. Path length and ID of working environment

E dol [ mm| Hol
m) | D] m | ID]| () m | | m
450 11 | 600 21| 300 31 ] 250 41 150
300 121 150 221 250 32| 150 421 200
150 13 ] 450 23 1 450 33| 250 431 250
600 141 150 241 150 34| 150 44 1 150
300 151 150 25 1 250 35| 150 45 ] 150
150 16 | 150 26 | 150 36| 150 46 1 150
300 17 ] 150 271 150 37 | 300 47 1 300
150 8] 150 28 1 200 38| 150 48 1 450
150 191 150 29 1 250 39| 150 49 1 600
150 20 { 150 30| 200 40 | 300

Aol [ Az] 801 ] 2z] 491 | 52
D

o |, . N — O,
oo‘x\)mw.ucu[v»-ac}m

F 4 EF AHw,) BOAGVE ARE, 401p0s)
Table 4. Point of target working area and AGV

position
1 2 3 4 5
P, iciros| 25550 | 0150 | 450625 | 8580 | 1225400
", 1000400 | 450775 | 300,150 600275 | 525190
Az a4 | 1-18 | %56 1124 3-16 192
6 7 8 9 10
P, ros| 1425400 | 1425150 | 900775 | 1225180 | 75,150
W, 7062 | 300150 | 525400 | 1225850 | 450775
Az 93 | w12 | 8¢ 816 B5 26
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Table 5. Velocity profile of AGV

v(t) alt) 3(t) ~y(t) d
am/s |osam/s?|155m/s?| 2m/s 20m
- > A 2
T | 1

t"‘— / — B
. R
| ] L]
—
| Ik ,
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, ] |
N Nt i’ 7 2.
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Fig. 7. AGV's working environment
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a 7 [ ® 2 |
Nurmneric format: |shortG - Size: i1u b x
- - T . i
! L 2 3 a« | s 5 ¢
ST T I IR D DO
2 a0 25 24 14 15] 7!2 |
3 15, 14 24 25 39 37 1
. 4 3 E 17 15, 26 25
5 a0 28 27 26 25 ag
[N S I j
B 32 30 28 19 18 17
77777 '? T 44 43'7 77!12‘ o 467AA~‘3:9%—‘4 37
— T T i
5 9 20 18 15 28 24
3 43 j1 ‘i?* 77721 - 10] 4
3 22 17 ,,,JJ _ 35§
208 8 g A2 © dm]Fo) 9§ 44" 1079
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Fig. 8. 10 shortest paths by using of shortest path
algorithm
}.'g\\ oo &, & |
Numeric format: |sharto ~1 size: f1o o
o R - D - 6
I 6437 111.88 154,38 191,88 228.35 255,67
2 45.625 118.13 165.63 208.13 245.63 265.67
P wj' 21,875 £4.375 111.68] 164.35, 226.88 265.67
- 4 26.675 69.375 106.88 149,38 195.88 234.42
5 34379 B84.37 121,88 164.38 23588 261,92
B 21.875 54,375 139.35 186.86 234.38 259.42]
o i il 2].875‘ 84.375 134.38! 209.38] 246.88 285.57'
8 21.875 54.37%5 111.88 159.38 201.88 221.92
- 3 39.375 111.88 159.35 239.38 281.88] 356.92
10 26,875 04,375 136,86 259.38 301.88 321,92

% 9. 10719 Hg AZ oigk A2E 428 A7
Fig. 9. Each travel time of 10 shortest paths
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Fig. 10. n, data of 10 shortest path
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