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Algorithm for adapting transportation capacity of mountainous

scenic areas in festival based on highway traffic data
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Abstract: To determine the transport capacity by mountain scenic spots to carry tourists during holidays,
an adaptation method of scenic spot transport capacity based on short—term passenger flow forecast was
proposed. Based on highway traffic data, the traffic flow was converted into passenger flow, and a CNN-

LSTM hybrid model for short—term passenger flow prediction was proposed; Gaussian function was used
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to fit the discrete data of passenger flow forecast, and breadth—first search algorithm was used to obtain the
departure frequency that fitted the passenger flow curve; The paper determined the reasonable constraint
conditions of vehicle operation in mountain scenic spots, considering the key parameters such as departure
frequency, the number of passengers carrying capacity and traveling tiem of the trip, a capacity adaptation
model by deficit function was proposed. Taking Jinsixia scenic area as a case study, the models proposed
were verified. The results show that the CNN-LSTM hybrid model can effectively predict the short-term
passenger flow in mountain scenic spots, and the R” of the model can reach 0.92 at the time granularity of
15 min. Compared with the traditional "full-passenger-ready—to—go" scheduling mode, the capacity
adaptation model reduces the capacity demand from 57 to 28, effectively reducing the fleet supply. The
research will be beneficial for short—term prediction of passenger flow in mountain scenic spots and accurate
calculation of transportation capacity demand in holidays.

Key words: traffic engineering; toll collection data; adaptation of transportation capacity for scenic area;

short—time passenger flow forecast; recurrent neural network; breadth—first search algorithm
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Fig. 11 Gantt chart of vehicle operation under different scheduling modes

— NWhAONAI O




% 54

E R, F A TARBAAEOT R LT REHERF - 1585 -

B KB R R 2 R A A, W]l 17~25 45
WA 12~15 B B B BE N, AT 1~16 5 4 %t
IF BF BE I R R A A G R R ST
A HLI RS R B R oK o 26~28 5 34U
PAT T 5 W I BEAY 1~2 2R, DK X A 3B 43 1Y)
T R 0L 2 G A, I X S TN 2 A s B R
A T R

b B BE AR AR S 132 738 O RCR 6 g
45 0 B GE RS 1 R BABASE , 22 3 2 Fob A
Y vk 3 22 e B, A 12 AR 13 R, i L
A B 2R Sl 1 3 2% R AR RO Al A S B 2R
YR A 2 0 A AR Ak 7 20 9 P A /DN 2 308 B IR
AR ARGk T AR 2 B B A&
5 22 3 11 e K 4 BARILARE (3 25 oR 000 KA
54K % 22 23 % , (08 ki 7B 17045 42 1 1) i R A5 ik 4 4
A0 ZE 9O, A WA T S 5 JE 1 5k
o TER IR ARz E i, b & oo 45 42 3 N A

60
55F
50
451
40 -
351
30F
251
20 F
151
10

D(A,0)

: T

{)30 13.5 14.0 .5

D(B.1)

t/h
OREIEEFES
12 EHERKX TG ERHE
Fig. 12 Deficit function diagram of the station under

full buses departing

251

N

21’?5.0 15.5 16.0 16.5 17.0

8 0 1 4 16 8 20 2
t/h
(ALWeEF MEFS

22

t/h
(OREE %S

13 BAZRERETHIIF S E & E

Fig. 13 Deficit function diagram of the station with

empty trains inserted
B 24 54 BB 1045 42 3 00 A 15 3 0 4% IV RE 1 A2
bR AT R U A I K

4 45 8

(DRETFABBETHEMTX TR &SR E
AU Sfe A BRI AT R HE T X Ui A e
9 CNN-LSTM # A, H rfr CNN #80 J] Tl i %
W7 B0 W 3h () Jeh SRR AR, T LS T M B A 4 42
W AR AR AR . 28 52 ) B IE , CNN-
LSTM # A 58 % 52 0% 45 5 H 52 Z% 4k 26 v J it
R A A

(2) A SCHE 132 7 3 T 455 78 2 o) 6 B %0 9
OS5 R 2k Aris L 4 T SR T G AT B
F14) o R TR B B O ik . BROY R B, A A A
25 W YR RE A A A BRI SR X Y ds D e, HLOR B
T30 v HR 4 15 min (%) 8 B %% 90 10000 245 SR A5 Bh



1586

THRKRKRFFHR(OT F RKR)

% 55 %

SE, AR A LIE E H O AL T A AT R
P TC K A 5 DX R D N B ey S I IR R 5K

(3) AR 3L T v e il A7 Bl I e A 3 1 R A
F1% 75 AL R IS LI T T AL 9 o B A B S TR H
AR B 20, —FH B AN, % i
R L F) AR B R JRE 55 45 RRE B 2 A BT AN TR o o
A RCHE i PR AR R B9 DR 22, AR SCas IR 301 A4 K dls
PEATIN SR, T BOB R AR B A 22 R T 45
TRIBMAGE . A F— 2T G E AR X
FY 7 2 L I 00 A D A 4 B B oy ST IO O
2, 4 o 5 DT BE TR SRR -

S E Mk

[1] PhJueE . B i B ol 58537 o 4 1) 8 8l 1) L5 587 6
U] ARigIE, 2024(7): 94-98.

Sun Jiu—xia. New trends and challenges in the renew-
al and upgrading of the domestic tourism industry[J].
People's Tribune, 2024(7): 94-98.

(2] FEIRE, L4de, sBE, . 20 Bm b2 ) 42 i e

Heo M55 ik 0], T R B SE R, 2024, 44(12):
7095-7104.
Yan Sheng-yu, Wang Zhao-long, Wu Jin, et al. Es-
timation model of vehicle carbon emission for provin-
cial expressway networks[J]. China Environmental
Science, 2024, 44(12): 7095-7104.

[3] Song H Y, Richard T Q, Jinah P. Review of re-
search on tourism demand forecasting: launching the
annals of tourism research curated collection on tour-
ism demand forecasting[J]. Journals of Tourism Re-
search, 2019, 75: 338-362.

[4] HuY C. Predicting foreign tourists for the tourism in-
dustry using soft computing—based Grey—Markov
models[J]. Sustainability, 2017, 9(7): 1-12.

[5] Li S W, Chen T, Wang L, et al. Effective tourist
volume forecasting supported by PCA and improved
BPNN using Baidu index[J]. Tourism Management,
2018, 68(10): 116-126.

[6] SunSL, Wei YJ, Tsui K L, etal. Forecasting tour-
ist arrivals with machine learning and internet search
index[J]. Tourism Management, 2019, 70(2): 1-10.

[7] BiJ W, Liu Y, Li H, et al. Daily tourism volume
forecasting for tourist attractions[J]. Annals of Tour-
ism Research, 2020, 83(3): No. 102923.

[8] BiJW, LiC X, XuH, etal. Forecasting daily tour-

ism demand for tourist attractions with big data: an en-

[13]

[15]

semble deep learning method[J]. Journal of Travel
Research, 2022, 61(8): 1719-1737.

Han W, Li Y, Li Y, et al. A deep learning model
based on multi-source data for daily tourist volume
forecasting[J]. Current Issues in Tourism, 2024, 27
(5): 768-786.

BR A, el AL, 5. T AB@G %R R
B L FE I e XU 2% i SUIAUF 9 (0], i 2= ), 2013,
28(4): 88-93.

Liao Zhi—xue, Ge Peng, Ren Pei-yu, et al. Research
on prediction of tourists quantity in Jiuzhai Valley
based on AB@G integration model[J]. Tourism Sci-
ence, 2013, 28 (4): 88-93.

Mohd A, Wu J Z, Chakrabortty R K, et al. Atten-
tion—based STL-BIiLSTM network to forecast tourist
arrival[J]. Processes, 2021, 9(10): No. 09101759.
P 28 2 4RO 8B vl [l 20 B 2 0 24 R AT 45
& 2012[7]. T EA B4R, 2012, 25(3): 2-50.
Editorial Department of China Journal of Highway
and Transport. An academic research summary on
china highway and transport: 2012[J]. China Journal
of Highway and Transport, 2012, 25(3): 2-50.

Ceder A, Helman I S. Deficit function bus schedul-
ing with deadheading trip insertions for fleet size re-
duction[J].  Transportation ~Science, 1981, 11:
338-363.

XU, JUHEAR . BT BB R D 5 Y iz S A
Mo [I]. cmiEi /o TR 5L, 2024, 24(2):
136-148.

Liu Tao, You Hai-lin. Human-machine collabora-
tive decision-making for transportation scheduling op-
timization [J]. Journal of Transportation Systems En-
gineering and Information Technology, 2024, 24(2):
136-148.

s, AR, JUScH, AL Rl A T 4 ek
AT 2T XWZ R [T/OL]. 15 8R4
[ 2% BL 2% WL, 2025, https://link. cnki. net/urlid/11.
2223.N.20250411. 1525. 003

Yan Sheng-yu, Zhao Jia—qi, You Wen-bo, et al. Bi-
level programming model for differential toll discounts
for expressway trucks[J]. Journal of Tsinghua Univer-
sity (Science and Technology), 2025, https://link.
cnki. net/urlid/11. 2223. N. 20250411. 1525. 003

O . AL TR AL R I XUR X R R A R
(] HEA T Koz 24l AR BRI, 2017, 35(3):
488-491.



K5

% 5

B G - S A

HKABATHFEN TR B LT RIEAE

B 7 k& 1587

[17]

(18]

[19]

[20]

[21]

Dong Qiang. The bus scheduling based on genetic al-
gorithm[J]. Journal of Jiamusi University (Natural Sci-
ence Edition), 2017, 35(3): 488-491.

TR AR BT S 2 R AR S PR 3 A A
JERALATZE D] IR : PR 2B R Eiz i 59
A BE, 2013,

Zhang Jian—hua. Research on the optimization of com-
binational scheduling bat based on real-time passen-
ger flow[D]. Chengdu: School of Transportation and
Logistics, Southwest Jiaotong University, 2013.

T IRl . T N A 8 I 4% 1) A 3 U 0 7 vk 2 A
(7). 2B sgid@RHE L 2020, 3704 1):130-135.

Yang Feng-man. Review of traffic flow prediction
methods based on artificial neural network[J]. Journal
of Highway and Transportation Research and Devel-
opment, 2020, 37(Sup. 1): 130-135.

PRIGEER , Fhoak W, 20, 45 . T 45 U 28 I 45 R
16 1 U1 IE 14 B4 R E BT M P R Sl el A B 2 BT L.
TR =22 T2, 2022, 52(2): 296-309.

Chen Xiao-lei, Sun Yong—feng, Li Ce, et al. Stable
anti-noise fault diagnosis of rolling bearing based on

CNN - BiLSTMIJ]. Journal of Jilin University(Engi-

neering and Technology Edition), 2022, 52(2):
296-309.
Yang D, Chen K R, Yang M N, et al. Urban rail

transit passenger flow forecast based on LSTM with
long-term features[J]. IET Intelligent
Transport Systems, 2019, 13(10): 1475-1482.
EA, R, TR, GF L RETHERA AR 4K
LUNTRR Zﬁﬁfﬁiﬁﬁﬁﬂmﬁiﬁ o A TR AL [T]. [
TER 24 AARRLEM, 2023, 51(9): 1352-1361.
Su En-jie, Ye Fei, He Qiao, et al. Prediction model

enhanced

of shield segment floating process during construction
based on convolutional neural networks and long
short-term memory[J]. Journal of Tongji University

(Natural Science), 2023, 51(9): 1352-1361.

[22]

g CBRTE, AL BT ETC BUE A A-
BlLSTMfﬂﬂ%H%H’JmL O\ B AL I S A
TRCRILT]. A2 5 5 %4, 2023, 41(3): 166-174.
Ji Xiao—feng, Kong Xiao-li, Chen Fang, et al. A
forecasting model of short—term traffic flow on ex-
pressways during holidays based on ETC data and A-
BiLLSTM neural network models[J]. Journal of Trans-
port Information and Safety, 2023, 41(3): 166-174.
BHBE, 8, WKE . 3T 2R S K
304 A 225 T 246 £ 7 b 2k 5 U T 00 A Y (). 32 i
& i T AL, 2020, 20(4): 194-204.
Zhao Yang-yang, Xia Liang, Jiang Xin—guo. Short-
term metro passenger flow predication based on
EMD-LSTM[J].
tion Engineering, 2020, 20(4): 194-204.
Cao Z C, Ceder A A. Autonomous shuttle bus ser-

Journal of Traffic and Transporta-

vice timetabling and vehicle scheduling using skip—
stop tactic[J].
Emerging Technologies, 2019, 102(5): 370-395.

JEE, WA, BilE, & BUERCE T % IR %
EEr‘fiE‘Jﬁl]ﬁﬁﬂ'ﬁiﬁi}ﬁfﬁﬁﬂt[ﬂ. SRNESRES RS
2%, 2022, 30(2):137-149.

Fan Hou—ming, Tian Pan-jun,

Transportation Research Part C:

Lyu Ying—chun, et
al. Cross—dock door assignment and vehicle routing
problem of considering temporal-spatial distance[J].
Chinese Journal of Management Science, 2022, 30
(2): 137-149.

FRE, WIHESS, RS, & R A& R R A 5k
B HEL 20 94 FE RCHL B IR IR EE (D). I AR O AR AR L
2N, 2022, 52(11): 2508-2513.

Li Cui~yu, Hu Ya-meng, Kang Ya-wei, et al. Coor-
dination scheduling of electric vehicle charge and dis-
charge using adaptive genetic algorithm[J]. Journal of
Jilin University (Engineering and Technology Edi-

tion), 2022, 52(11): 2508-2513.



