ISSN 1005 -2763 FLMREFE % 46K F2H 2026 % 2 A
CN 43 -1215/TD MINING R & D, Vol.46,No.2 Feb. 2026

IR 3 TR L 5 BARE A B AT 5T

WFE XRR AR

(LPGZRHER Y W5 58 TRk,  BRPY P42 7106005
2. RER T W IMNBEFEBEA RA A, 7098 FINT 213015)

WEASEST F TAIRBEEATRERAS FHA RN R P A, 83 AR A E A B R AR AE s R 5 3R 4R
B, B EIBRADNAT . KHBESPERELY R MT-CVRPTW 38, LA, MAELLRAL IR DILA B 70

B ARARACRE R, S A F R AT Bk (PGA A= B i B K AR AL & (ALNS) #) PGA-ALNS iR AR ACAE 2, 15 B X3 4

REW,ZFkiBE PGA 4 A EL5 ALNS 3 B AR ARAL 69 BB Y B AL F] L 45 4 B 18 BB R & Rk o by 4R B AL 48 3%

HABAGRERK AR TEELEPEMBRE S LERERASHERT 11.1%F 7.6%, EEBE A EKRT 10.7% 4

4.7% R fgatiE 5 5442 T 40, ZVﬁu 36.1% ., #JA PGA-ALNS H kb e AEF R L5 m P £ R EE 94.16%, #EF

FEARRATHATERNEFREREE,AFRS;LERERETHARE,

XER: LI F; % EJ#M?H’C;% TRk B KA R IR B

hE 4SS TD529 ERFRIRED : A XEHE 1005 -2763(2026)02 -0280 -08

Study on Multi-Objective Optimization Scheduling Method for Trackless Rubber-Tyred Vehicles in Underground Coal Mines
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Abstract: Aiming at the problems of high cost in manual scheduling and low vehicle utilization rate for trackless rubber-tyred
vehicles in underground coal mines, an intelligent scheduling model was established to coordinately optimize transportation
efficiency and environmental performance. Firstly, the MT-CVRPTW model integrating hard time windows, cargo taboos and
mileage constraints was established. Secondly, a bi-objective optimization model with the objectives of minimizing the total cost
and carbon emissions was constructed, and a Parallel Genetic Algorithm-Adaptive Large Neighborhood Search (PGA-ALNS)
hybrid optimization framework based on PGA and ALNS was proposed. The results of the simulation experiments show that,
through the two-layer collaborative mechanism of the global search of PGA and the dynamic neighborhood optimization of
ALNS, combined with the time-sensitive weight strategy and elite retention mechanism, the algorithm keeps the carbon
emission cost at the minimum. Compared with the Genetic Algorithm and Simulated Annealing Algorithm, its total
transportation cost is reduced by 11.1% and 7.6 % respectively, the total distance is reduced by 10.7% and 4.7 % respectively,
and the solution time is shortened by 40.2% and 36.1% respectively. For the scheduling scheme optimized by the PGA-ALNS
algorithm, its average vehicle load rate reaches 94.16%. This method effectively improves the economic efficiency and
environmental friendliness of underground transportation, and provides a technical path for the construction of intelligent
mines.
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vehicles in a domestic coal mine
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FVEAE 30 R B BIR A, B AR GA fil SA
BIEBIRRAR T 111% M 7.6% ., XFIZE LA
CEA ARG LR R A T TS Ak R .

(2) & 3 Mk 4 B4 R W . PGA-ALNS B3k 1)
AR ¥ S 38R 8 94,16 %0l ZE k2> 10 %, %
B EATh IR B RS GA I SA B A T 10.7%
F A7 Y0 o SR A B 18] 43 530 46 45 T 40.2 %6 F 36.1 %0 5 i
HEB A PR A7 B AR, 3R WA 080 1 BB 0 2 O T 3 i 1Y
A7 T B 5 i (] 7 25 2 o [m] I S BB R T3 iz
fi A o0 e HE R 2 1 D IR A4

it

(D BEXBEGIF T TR 48 42 N T3 B A

4

[GINGE /IS N AT N EAS RN (NS
BT 38 5 AR 5 i HE R B IR AE

(2) 3041 B9 PGA-ALNS %3, 38 37 PGA 19
R8RS ALNS 32483800 A6 0 BUZ B [E ML , 45
A I [ SRR AT H SR Wt RS e £ B8 AL o 1 e R ke i A
PRI AR AT GA F1 SA 815, PGA-ALNS 7
O3 AIREAR T 11.1% 0 7.6 %6, S BE B 40 S FEAR T 10.7 %
H1 4.7 % RABI R348 50 T 40.2 %0 36.1%,

(3) KM PGA-ALNS Bk A4k 5 98 B 7 %8
H A 2 S R Gk 94.16 % . SEBR I A L iZ 44k
Sk AT AR R AT e A B A A AR A0, S g
VR BN Al T B ol N = 1Y X T 1R A O
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