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Route planning of aviation cable based on improved ant colony algorithm

YANG Yucheng, LU Hongyi, ZHANG Bin, SANG Doudou, LIU Shun
(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: In view of the problems of poor reliability, low efficiency and high cost in planning space
installation of aviation cable, an optimized method of route planning of aviation cable layout based on
improved ant colony algorithm was proposed. The wiring installation space was rasterized, and the real
environment modeling was carried out for the wiring installation space by analyzing the requirements and
constraints of aviation wiring. The modeling space obtained was used to optimize the two-dimensional
routing path of aviation cables. The heuristic function was improved by using the transition rule guided to
the destination direction and increasing the penalty factor of turning corner, which reduced the blindness of
path search and improved the smoothness of the planned path. An adaptive adjustment of pheromone
volatile factor was used to improve the search efficiency and convergence speed of the algorithm. Genetic
variation was introduced to avoid the algorithm falling into local optimum. In the simulation experiment,
compared with other algorithms, the proposed method can significantly reduce overall cable path layout
and the number of inflection points, indicating that the cable length was reduced and the cable electrical
performance was better, enabling to provide the stability of the aircraft engine system. The feasibility and

effectiveness of the proposed algorithm were verified.
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Fig. 1 Aero-engine physical wiring diagram
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Fig. 2 Cable layout constraint analysis

3 e e A R

Fig. 3  Electrostatic induction equivalent circuit

g B

Pl 4 RGN SRR R B

Fig. 4 Electromagnetic induction equivalent circuit

[l =

SR Z IR LA, C) A Cy #8R BRAS A 1 42 b
R, w MHLIRSIR

jwMUR,

T LiL, (RVL X RoJLr — ) +jw (R /L1 + RaJL2)
2

K R, FIR, MHLBHAE, L, 1 L, Jy R, U Mk
L HL TR, U, 2 R, P m A L, M ARk i 22
J) ) L%

U,

WA X)L g5, B 3Kk
Vi) F1 B A 30, JBRNE R PR ) s M s AR R, R
L RRATC RN R, 0 20K T 15 A P R 2K S 4 I 2K
Z [E] A R B, OO/ 45 ) 2 5 b T =2 T Y B e,
T E S B 1 FH sk b, AT DA R LB 4 T DA AR
) AT SR i M 7

A, FEML S B g Th, T35 AT Jm A A 2 25
s, K280 diss 2. %83 mg
A RH: g iy BRI, 7 A5 R i i b b 250 e L 4
AN (R) Y 223K, IF HUS S0/ 5w B i,
YNSRI X 787 N
1.2 SMEREMTEPEST

H 2 2 ook B A8 1Y &S AR 43, a0 A FEHIL B 1 4%
AR o R T kG PR T A B R R |
TR IF , A% ISR 2R, QNI B | TRLEE L
WEAE . MR Ul 7 B B B 25 e,
JERETHE 10 °C, AT ME 5 i 3 4%,
I, AN N 1 T I AR AR A X, ) —
D5 T, W B A 25 e HL 4, 9 4, AR 4R — Ll
K, SRS 2R N,

FEL 2 L (%) PR A A ey 8 T oy s A DA e R
FEV N a0 UL N Y S I R 3T i 19
RO 45 4 3R SR Al R DA 22 i R FR S A ok B v
Al A2l BT TG e . BRI AL A 2 Y A 450K

PRI I AT 25 i 20 7 sy P 240 R 25 T AR O

1) HLIRZL | FE N5 5 A AR N 73 T,
BB A 23 JF, BT Z R A FE B i R 8 K.

2) SR AN L, DAV HU A )
77, B 1k AR RS SR IR S R A, Sk g A [ A

3) 3z by XORN 2 b A AR 15 5 U A
JoT FH MR 75 A2 A L 45 1 ELAAC IR B0 A o, LA D Bt i
Do 1 Bl B SR AN A i B, S AT BRI B b 2 BB Y
S

4) FLAE R AT REL B IRV IE CRRRE WRE



1718 o= 3

% %38 %

AR KL BRK) R TR X, 3 A — A AN EEAE
TR T A A L EALAR e s

5) HLZE AT TR B BT N AR TS e PR
VRN e, IR0 OR 2 N BT DAAR AR 2 A iR ok
A E AN YR S HL A 4 0 1 0 2 A A A A 4 A
(R

2 INEREBIEST

R T WA ST R 48 Y A B A R A b, X L
o FHARAS 2%, LA WS10 & Sh LR 9, in &l 5 fr s
W5z sh AL T B — 41w, B — A —A
KI5, I EUREF- 143 B — A 55 T BRIV B
AL B B R, B A it R
5 B, Horp B MbA% 2 & sl AL T A 4 DX
BRI IX, m X R TR R XA,
WE NS BT, MRS S A AR 2 X,
e 6 A7, B4 HIbA% (0 i 1R 2 1 S B 1 29
300 mm, 72 %K 150 mm,

K5 Ws10 KLk
Fig. 5 Actual diagram of the WS10 engine

78§20
20 T T T T
13 HHH—H
16
14 P R
12
£ 10
>\8 || -
p H R A A R T 0]
‘gl —
2 ] I
11 N
0 2 4 6 8 1012 14 16 18 20

Xx/mm

6 ik

Fig. 6 Environment model
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