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Layout Positioning Design Optimization Method
Artificial  Potential  Field
Environmental Modeling

Based on
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Shanghai 201804 , China)

Abstract:

scheme, the layout positioning model representation method

To obtain optimal performance layout design

based on artificial potential field was proposed. And by creating
the model of the attraction potential field. the repulsion
potential fields and the total potential superposition field under
different influence factors, the layout positioning design
problem was transformed into searching for potential extreme
position in artificial potential field. Then the digital potential
field of the layout environment state model was obtained by
using grid model to describe the layout space environment
information. The layout positioning algorithm model based on
improved continuous ant colony algorithm was presented to

obtain layout positioning scheme. The comparison results of
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layout design scheme solved in several algorithms reveal the
effectiveness of the proposed artificial layout potential field

model and optimization algorithm.

Key words: layout positioning design; continuous ant colony

algorithm; artificial layout potential field; grids model
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Fig.1 Layout schematic diagram based on

artificial potential field
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Fig.2 Layout objects force diagram in artificial

potential field
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Fig.3 Layout state modelling diagram based
on grid method

TENT 3Gk AT R Y RIE s BE i A T
FIAR B B A e iR . BE R I MR . b
i, FA RN B 7 1] AR RE R RN ) Z AR —E
ARG R » BE B AL B — i B TE— D 5%



112 GEFEES RS T

439 %

RAARS IR A7 TR R A L B F = — VE 754
JERYTT i)t T7 1) S RO AL T 18 75 18] B A A6 J3E
D7 1) A J W PR IE R T & 148 [0 B 7 [0 8 2l
AT AU AT 5 AR ED - P 4 A A Jey 2 1]
AT 5 ANC A R R A R PR BRSBTS R R
LA X Y ARBRER S AT SR s (e i SR D K s Z
BRI LA B A S RE A AL R BT P 5] 13
Yy HE SR L A AL 58 o oty T PRl » E AR R i
PR I3 A RE RS « B LR 2 A R A E
LN A VACR

20
25
20
215 s
Fvi) Fee)
10 =
5 10 R
0
5
0
10

0
<, 35 5 | o™

4 HRMERERHE
Fig.4 Potential field maps of layout

environment state

3 ETH#HESNBEEERNMREML
(8] K 77 iE

R TSR AAT JRy o o 1), £ ) — Fh i ST AE N T
A JRy AR LA b )i 2 WORE SRV R4 R T vk
>k TR Fe A . WUEESA I (ant colony algorithm) J&—
T T ROEERY A A LOFAT R Reny kA B s, St it
JE—FNTE fif 25 () 48 &R SR A e VE BE A9 3 38 1 7
TR RSO A AR S 18] Y BRSO ) AR A
Xof WSCRE SR s R A T B S5 SR A Jry 2 o7 [ . A 249 R
M) R SR A ) ) — O =X (1D s
max Z = f(X)
s.t. 9,(X)<0,t =1,2,--,m
X € [a,b] (1D
K X = {wysay e, a, b WA T o 1 SR
Laisbilia = arsazsya,bsb={bysby,-s
b bs fOXD /2 BAREREL n A8 R 4EEL.
LI R E P B 5 — B BN
285 78 A I I8 WL A E BT AR R SN R
SIS A LA T — e YL E Y R R4 Rl R B
A 5 G PO BREE B L 55 15 L, 1T (5 B R R

BT 5 50 B BUR TR RS MR A8 20 4% 005 A A [7)
23 ) Z (W AT 56 7% L IR A ARS8 R AL . 5
U - SR 5 4505 S 3R S ML U kA 4 J . T
AN R AT bR e Rk RE AR B R A B
s

TETTA WA i 25 18] A 4% — 5 J7 U0 36 o3
Ais. SR s f CXO RS 2 ) Fe— i A R o 185
A3 ) MHy e A LB = {wws ) HOE X
Ly by JRIL @z s by 108 B 21K 70 o
MXN A T2 Sy (i =12, 0, Msj = 1,2, -,
N RIS X A BE 530 R : Eia = (by — ay) /M,
Eya = (by = ay)/N. T53[0) Sy 724 553 50 A
XL s o A X1iR s o » FoH 1 = @y + (i~ 1) Eha s
Xojp = Qg T (j —DEy,x1r=a; + i, Xojp = Gy T
JEea SRR BT A W i 23 5 (12) BENL 3 BIAE 28
8] Sy A FERE—A> 125 [E] B P R 22 /0 SR — 1Y
WL SR £18 -2 [ RID Ay 322 S 5 A 40) a2 T
b(i) — a(i)

n

(i, k) = aCi) + (t =1+ rand)

12)
AP crand S0, 12 0] A BE ML KL % T4 H i i
PR kAR T I RSB L IR R A
Rphi (O HAKXADFER.

. a . B
J [Tnl(t)] [Ze/(t):l lfj c é
ph(t) = 4 2 [ea DI [Z (DT
: s €
0 HoAthy
(13

Kooy (DR @ FJ ZABEERBE: « HEE
A KA T R Pl B A X 2 s Z (8 R
BRI s CHCAT i e BO(E R AH L B H AR o8 U
Z; e Zi=4;~7Z;jVY i.] € X; B M )E kX
PR F7 e L JEE A AR 0 o 20
TEJR A R, B JIg iy k 78 3 125 1)
AT BERLAE AR L A0SRB OO A R EUH f (i D L
JEok F AR R BUE f o) I IR o7 B 75 J0 O B i
AR R RN A D Fros . Wi bR 680+
2% ) Y oK RSO0 i 2 HLBRR )R] DAAR PR 213 128
[ AR A
o Jf)b'm fCei) > fle)
o 1%« /ﬁ\i{ﬁ{
HoP 5 B 2R A 42 ) SRR B R Jy 0 SR A A SR
FHFEAS WO AL Y . 3 25 OR35S
JiR.

14



H1M ik

b 45 TN TSI BRI 4 A Jay 2 A B A O ik 113

TR
L ETSE, T2 k5]

TR ELEBOTEd=0

d=d+1
B $a=1 |

—

Eﬂﬂ@ﬁb‘(fﬂ?élﬁl

T NSRBI
'ﬁ%mwj@m S

& 5

ESEWBEEERBAREMRER

Fig.5 Flowchart for solving the layout position based on

continuous ant colony algorithm
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Tab.2 Results of four algorithms in layout design
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Tab.3 Optimized layout design scheme
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x/mm y/mm z/mm «/rad x/mm y/mm z/mm a/rad x/mm y/mm z/mm qo/rad
1 -5.9 333.8 620.0 —1.553|| 18 202.7 329.8 965.0 1.020 35 -311.7 —-55.7 1110.0
2 82.8 —227.7 620.0 —1.222 19 0 —-100.0  380.0 36 0 75.0 570.0
3 330.2 -25.3 620.0 -0.076| 20 0 100.0  380.0 37 285.0 100.0  400.0
4 -208.5 —-251.1 1160.0 0.878| 21 -198.8 —122.2 380.0 38 -309.3 —-17.4  620.0
5 267.4 —247.9 1160.0 -0.748| 22 157.9  150.3  640.0 39 0 -50.0  620.0
6 -206.5 —267.5 620.0 0.913 23 —-118.1 351.1 920.0 40 -88.1 125.8 1160.0
7 223.9 -189.2 915.0 -0.702|| 24 -141.7 -14.3 1150.0 41 242.4  275.4 1160.0
8 -176.0 —-264.7 915.0 0.984| 25 29.1 -187.1 1150.0 42 -111.8 0 400.0
9 0 141.0  915.0 0 26 173.2 -200.0  410.0 43 132.4 -10.2 965.0
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15 114.5 -14.0 595.0 -0.122| 32 -291.5 131.6 620.0 49 -198.8 122.2  410.0
16 -122.8 152.1 595.0 0.892| 33 -72.3 277.1 1110.0 50 173.2  200.0  410.0
17 -263.5 187.9 1135.0 -0.619 34 340.5 —-33.2 1110.0 51 —386.7 39.8 940.0
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