Advances in Applied Mathematics N %2 3Ef&, 2026, 15(1), 379-393 Hans X
Published Online January 2026 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2026.151037

ETF B EKRTNS0ODRESE RBNBEINS
FERULELE T

REE, TER
R KA 55 b, EIR

Weks . 20254F12 7210 FHER: 20264F1H16H; KA HI: 20264F123H

wm B

BHXd 4 A FEHIRZE T8 FR R I B LRI S R - & R (OD) AT HUR R IR 1%, ASCiR M —FE T 7
BRIV BT REERF 7%, HULBKESI T R R BIREENE T RE EREEENL. 1
Y B 5 TR AT R B 3 BRI 78 L F SR A AL, B I SR A RV AG 21 78 FR R R I 22 40 71 5
SR E R TR B 78 B R SRAE A AT IR B AR BUKTESS, BRI AT A (RS AT B 1)L 78 eIk 5
BmE)EAEY, BERLARESER, ERBTRENODFRERERE. EIEM B, B BRI
KRB B Ir M FEREIART, FFh 2 - BAARE R RABERTRE. DIEHE T RE X B
EOBTRARY, SHERENTRITANBEERERWTRE, ARORMNTRALGRET A, Bt
s RUEE LB, AT BEMRERAEE. 2RI T NF R EFREA R — &k
S

Xiid

FREBRTAN, HTRELR, HREER, TRugt, BEHER

Optimization of Electric Vehicle Charging
Station Location Based on Charging
Demand Prediction and OD Flow
Generation

Guohai Huang®, Zehan Wang

School of Mathematics and Statistics, Chongging Jiaotong University, Chongqing

Received: December 21, 2025; accepted: January 16, 2026; published: January 23, 2026

EIEE .

SCEGI M WEE, TER. ETRRTREIE oD AR ANE R RN R, 2026,
15(1): 379-393. DOI: 10.12677/aam.2026.151037


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2026.151037
https://doi.org/10.12677/aam.2026.151037
https://www.hanspub.org/

M, EES

Abstract

To address the limitations of current Electric Vehicle (EV) charging station location planning that
relies on historical Origin-Destination (OD) travel data, this paper proposes a novel travel flow gen-
eration method based on charging demand prediction and uses it to drive the optimization of charg-
ing station layout. First, a charging demand generation mechanism integrating range anxiety quan-
tification, initial battery state-of-charge distribution, and Markov chain-based destination selection
is constructed, and the spatiotemporal distribution of charging demand is obtained through Monte
Carlo simulation. Then, the predicted charging demand is taken as the source for travel flow gener-
ation. By introducing generalized travel cost (including travel time, charging frequency, and route
deviation) as impedance, an improved double-constrained gravity model is used to generate an OD
matrix of travel flow. On this basis, a flow-capturing location model aimed at maximizing captured
flow is established and solved using a greedy-genetic hybrid heuristic algorithm. A case study of
Zhangdian District, Zibo City shows that the proposed method can directly generate travel flow from
charging behavior mechanisms, effectively identify demand hotspots and key nodes, and exhibit a
clear diminishing marginal benefit in site selection. This provides an integrated decision-making
framework from demand prediction to flow generation for precise and phased planning of charging
infrastructure.
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Figure 1. Flowchart of the Monte Carlo simulation for EV charging demand
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Figure 2. Planning area, road nodes, and grid division
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Figure 3. The bar chart of charging demand distribution at different nodes
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Figure 4. The heatmap of charging demand distribution across different nodes
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Table 1. Flow capture and marginal increment of charging station construction sequence
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4 118.37 0.09 ['6','8'",'10','47"]
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15 118.56 0.00 ['17,,'10','4','46','7", '45','47','8','13",'59", '63', '23','6', '64", '60']
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Figure 5. Analysis of benefit evolution for charging station siting schemes
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