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Intelligent optimization method for highway route corridor

belt based on particle swarm optimization

JIA Xing-li, XIAO Zhan, GUO Jun-heng, FU Yu-jia, DENG Yu
(School of Highway, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: To improve the efficiency of multi-objective decision-making for highway route corridor
belt, the automatic updating mechanism of route spatial position under coupling constraints was
explored. Firstly, based on the theory of particle swarm optimization (PSO), the connotation of
relative spatial position oriented to the spatial curve characteristics of highway route corridor belt
was defined. The staged-reallocation dynamic updating method of relative spatial position was
proposed. The intelligent optimization method for highway route corridor belt was constructed

based on PSO. Secondly, the highway route selection constraint factor system including
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topography, geology, hydrology, environment and land occupation was screened and established.
Considering the interaction between route and constraint factors, the function expressions of
topography fitness and cost fitness were solved, respectively, and the intelligent optimization
process for highway route corridor belt was proposed. Finally, taking the river valley expressway
project as an example, the intelligent generation and result analysis of the highway route scheme
were carried out. The research results show that the fitness decreases significantly after
20 iterations, and remains stable after 2 000 iterations. The direction of route intersection points
is updated by setting the relative spatial position, and the converted element position optimization
can effectively solve the problem that the PSO tend to search in local space. The optimized route
selection method shows a high fitness to the topography function and can effectively reduce the
economic cost of the project. The staged-reallocation position updating method can improve the
optimization ability of the model. Compared with the route scheme without reallocation, the
topography fitness increases by 1. 2%, and the economic cost of the project reduces by 38.4%.
Compared with the manual scheme, the cost of the optimized scheme decreases by 9.22%. The
intelligent optimization method for highway route corridor belt based on PSO can balance the
topography and economic cost of project, providing an important reference for manual route
selection. 2 tabs, 6 figs, 28 refs.

Key words: road engineering; route corridor belt; intelligent route selection; particle swarm
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0 3

¥ £ JBR Y 3 R S 2 B U SR T I FE A L W I
), RG22 W 0H TRE 45 9 Lt Tk ) A
i Rs et G N TR R T A R
A NG R AR B 7 %2 . 32 B ) K 7 Ak
£ SRR B AE 25T R K L e R
W AE B K BIE . R R KR AL Gk
LRPLIS SR AR L G B RS 2 H AL 4
AR REE L Tk

[ N Ah 2 3 ia 2 Fh o7 ikt A B R 2 T & B
JER AT R RE TR R T IR R P OY . ROR SR TR
T B85 £ D)0 T 0 7 A 2 A5 i) 5 — pb 4 f R K £
N7 3 1] R 5 Shaw 22K 21 25 B0 7 iR AL 98
RIEMGE A7 A WAL 3h 25 8030 32, 1L 245 ()R
ST A A MR IE s Hogan B 153 X 3 &) 43 Ky —
RO IR AR RELAL ST R R T RA S Z
V] 1) Foe A 6 26 75 Triestsch %5 4 Y Bl AL 48 &R~
A IA-B B A R ARG 7k . S8 BT T T R
TR A AL BB ZE T s o AR S it A% 0k 5 R
WREEGI AN REBEL T 58 AL T 2 B F- 18 A
YT I 0 BB A AR BE AR AR S Bk T Dijkstra,
BT iRt B A M e S B T BR RV R Bk
I A e A A S T PR R 5 R I Sk 5

[l

AN 2R i AR, SEEE TN BRI 4R R RE AR
E N E S A RS R R S
HRRGLEA LM T 2R KT &M ik
AT AR AT T BLA SR R e 4R B
o R 1 2K T I 1) DR 5 R SR K R B AR T Rl
Bt [

N — TR A B RSG5 B
SEA LSS el [ A SRS LR IS SO L P 353
PEATHRAL . BT RO A 3 R — 28 B L 2 S Ak
T HLEL A5 4 R 48 2R 05 0 A B S L T 4 Ok
TERRERE T ol ol 3t 5 S5 4 2 6 1. R R T 4%
P TR RER A AR L T e G A HLTE &
TR Y % A% R R ) A0 5 Y AR R B
R R S R L G | N
AR TR AR A AR 5 R Bt P 5 3 3 2 A5 R A iE A
= R TR T SR 10 B S B, R 4R R
QU N B R A S R (Y s Mohammad
ST RO A B A e A8 AU, TG
T 28 A8 5 RN 3 e 2 BR AR AT LT

L L TR L B BEOG T4 AE Ok 2k 1 BF g R 4R
SR R 115 AN o o SR o (i 2 NS O [T
[F B OG T 48 2% 0ok B 3k 2k O W 1Y) o) 48 3k 5 A0 9 AR
Xt o RLF RO A SR 1R S B 4 R B LR
A A5 1 B R 7 2 T R S BRI B AE S I R BE ik



16 ¥EXFFROEAFFR

2025 F

TR A N Bz BT, A S0 A A Bk
2 )7 s ) A SR T R BE X R B O AR O ik
PEAT 23 [A] 48 2% i T 1) 2% B B 2k E R Al B R E
P2y s, [l Iy 25 B A R G B b B BE AL 55 1A
[F) o 4 T 1) 2 6 JBR A 1Y 43 B B 4 2R SR W L DLt
T 38 g A A AR e 2 /N BAR L SRS
JEZ R A R L B BE BT B 2 E 1) 9 B U T 6
DLER R A B E R I TR
1 ETRFHEAULEZNERES
=R
L1 RNEEEEBTEFNRFHGEEHRIE
I8 BRI 4R M 22 R TR - LR AL L S
P AERE AT R LAE R TR S R 5 %%
Z R AR AL BE ) L BORERL TR A SR
FIANHEIEL . L1 A BE oy o AR B4 R =5 )
Hj HEAS AL e SRR T SRR R E B
LOEA M RSB ER LRI Q= (x;,
s AL E B O DG AR TR Y
fiff o THTI0] 2> B B EK Y 22 H bR L R I AR L )
PG T 22 b A 3 2ok XA S 7 B o BOR A 33  E
Xof AR S5 D03 7 B8 R R i DG 7 B R AT L A B
EIEZI R AR R S VA N R AR I =R A e TR A
BRI T R R BT AL E A
V, G+ =uV,; () +e,r[ D, ()—
2; (D] F e, [E () —ax; ()] @)
;D =z, (O+V,; ¢+ 1D (2)
T s S BEAR  FRAE RS 2 Fi 2 2 1] A5 AT
wy (OS5 RYEE j BT WALV, (0 5 AR
HERE 5 R B EE  BIURL - B RS SR Y Bl
FEES s Dy () e ¢ fCHERE j KL 1@ B9 I s e Al Aok
B E (O RS AR ¢ BT D S B A 8 e
co BRI R L g Sl ORI R 1 ) B B e AL E
MR A& AT K m L, B0 0~1

Xoj 9"'71',,)71.:1929 b

FR A R L S B BEATL R
L2 ETHFEACHIKEBLERSREME
RE

O B R )T I IR p £ TR 1 B L
ey S S R LT L e S L VAN B K S R VA
TON B I B B Al A A L 7R AR SR T B AR A B
LT R A A R ) s B R A . A
SO g% TR Gy 3 8] A X 07 B 3 R R
T2 L E B AR T 4R A ST A R A
B TR T RO AL B 2 B % 2 E R A R RE I i

B
1.2.1 #ax4o

B A FROCHoo i RBAR s I B AR R
A TAS/INIRIT B BT BE AT OB 1) F1BE AT
9 1/2 B KT B2 R B i A [ 19 Jas 4D 4 R
V1 7 o 4 - T G 10 1 1] L2 46 g 5050 407

SR A=

1 BTkl R

Fig. 1 Schematic of unit division
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