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Abstract

The tourism e-commerce system for information resource management of tourism e-commerce has
some problems in today’s e-commerce industry: The sector is currently characterized by a great deal
of fragmented data and tremendous data load. Data, when integrated, do not form a large proportion
of data sets. In fact, existing systems generally suffer from poor data integration, bad user experience,
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weak security measures, and low-quality data analytics. These issues call for new-generation tourism
e-commerce systems. The system developed by our team is based on SpringBoot and Vue and uses a
modular structure. It features back ends of system administrators and users, tourism news, scenic ar-
eas, foods, travel itineraries, online messages, user registration, etc., so that a reasonable flow of infor-
mation can be formed. We use modular structures to manage tourism information efficiently and to
push information to users exactly when and where they want or need it. This system will optimize es-
sential functions, such as add, edit, delete, and query, to substantially enhance user filtering efficiency
and user experience quality. It offers tourists better, more secure, and more personalized travel-plan-
ning solutions.
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1. 5|8

Bt A i Wb R R AL &S R, iciiE(E B, XHE S UL FAT N A B SR R R T .
B RV R TR FE 7 95 R A T BSOS THR

B, RIFHEE REAECE GBI ST ANEERE ) Z A e AR BEARSE . AR I 78%
X RS s SRR & B R (R . 200@ . 5255 55 R AN A 008008 ) 10 77 X 5k 55 W [ 280 3
IK[1]: I H H AT R R RS A B BRI SER AL BERE ), B RAEEEMEIR.

Hk, HRRIFIE REiH = 2 Re b 7 T I DI BE[2]. A7 V0T i L 7 45 2R 4t 1) F+ G048 H B v
R, —J70H, R Ay BT S IR  (E  IR S IAR(3]: B — g, B B SR H A B R N A
RN YADS &L AP e T

KRG HT SpringBoot + Vue &, FIH = KL OHEAM R LR, R4 LA SpringCloud k%A
HEZE, 8MC Kafka VM E PSS, SCILZUREEE oM, JREE S8 sRRRRIA B  . SE5K5%T)
REZERS ANEE I 300 ms () HARE: FHEHZRAL— 5@ & E) PSO HFEIALTT RSN J7 K 73R
AT L 20%, Wk F] T [FEATIR etk

ARG R Storm IR A THFL S8, T B 3 S I RO S5 T SR (A0 T T SR PT IR, 4 5E
KU UE L FESEIL 200ms DAN I HOE N s IR R IA SR ST EE Az L, A M4 B N 4
WZERPIRES N AT AORIET ] SR RS, RORIG R 1 R GRS 1 B R - s A 56

ER R RZTH, RGE5] N LSTM HE M 28 2 i TR A, SEIL 85% DA B T HERA 2, (X
BNASE M5 BEUR VA FE SR HRS MERIOHE ¥ . S RATBIR S I BRAM T SRR, TR BE AN thde, SO HE R AR Y
FEEERTE 18%. ZH AR Z TS5 LR T AMBER HAT R, BECREE 78R 22 a 0, &
FRT T AV AR ) 5 RO IR B

2. RGH
2.1. RGHE R

2.1.1. RGRAFRRABEXR
RGH P EEASNEHEBMERE PR, REEHATENRAKLREH, 035 H P RES
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i, JEREBIELED . RETHAERCE S, WiEH P B RPGE IR BUR TSR, BEAMENATRE, EEUE
B 53 HEEE.
2.1.2. THREHERER

R 5 it Ui PR T 78 45 A B 20k R P 5o v S 4 R 45 PR v 7 SR, AR Ui L T 7 45 AR B8 K AR B AL
i, DABIBRThREI AL, AR TFINH B UMERCR A AT R, B R DL O Th R (L 1),

Table 1. Core functional modules

T 1. BoLINRERRIR

FH P B BHAGEMS . AEAG; AP NER. #i, BETRILR.
IR TR B NGRS RIS RS R SEERNEER, SR R niEX . B HiriE).

RV S PRI S, AR BT B, SRS S AE SR B R AT HUIRZS (R S A/ B2
k).

R R R H R R . MR O R PR IR RSB H V.
A5 R RPE S WO 1Fie; EEAEHEEE . ARSI RS (FAQ).
R BRI o BB e e . BURENS, ST & SR, BERGHE.

TT 5 3 AR

2.1.3. ThEEBRAL

MINRETR RKE, ARG ELR S T IR R FEE LN R G 4, T — AR AR,
FESE, HRRENDIREAURIER FE S RS MU AR PR R -, K AR SERRNAZEM
B PR N B FU IR ThRE R, ISR TR BRI T EE, IR 6 R R SERUE B DASTE i S R R )
Wy s AN R G055 1R 2 L%ﬁ?ﬁ@mW@fMNMQWWEEU&%?FW SML(TLS1.3)%F
RGN ZZB PR R, Ao RPHEY 83% MR #E (4], 1 RGHE %4 M T1£4 SSM, SpringBoot
() JE SIS AL TR 8 B2, PNAF A7 EET 4020 40%, AT B2 0T A [5]: Vue3 1A Vue BT —RIEE,
7E DU N #E S 18] _EFER 208 1.5 #2058 jQuery Hil 3 fiiILAL[6].

22. RGFEEITEE

2.2.1. RGEMLIET

KR GR A E R B EARTF R BT, 1 FoR, #imiE T Vuejs M8, 3BT P S E
PR GRS, el Rk HTTP 5K, 5/5umidt i@ s, SI0CR B JISON £,  SLBl vl i i)
AT .

Ja ik T Java SpringBoot #4%, T API RS AN 552 4R AL EE, 41 ST Ui om AR G K, 54K
W H., R b 3E4E 5L JSON # 2k 18] 45 17 o o

I I i 43 25 (1) 4 A6 A 45 i ity S P S Co e 3 R 22 VR R OR B e it IR 90 AT s Bl 45 32 4
FAHEE, WMIRE T RGN R R a] 4E 301

(1) B/S &4 =21k R 451

N BE 2/ M55 2R (B/SBE A C/S HiAR Y Internet HARLE G 1= 7]. B/S BAXFL T & P o dft, LA
{6 54 2 FH 0 B8 884 2 P iiis AT 6, F N AR (e 4t C/S B 3 P A B TF A 447 AT SR i
FE (] JE N RS54 b, TR B0 e (0 7 BERN 2 4P TRCE B R R 25 38 b, TR — AR R R
FHE RO e i 55 2% 2 L BRI = 2R R 5, ] 2 BT
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Figure 1. Frontend and backend architecture
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Figure 2. B/S architecture
[ 2. B/S R R EEH

(2) SpringBoot

AR ZRGEH SpringBoot HESL, el HRH 5 2 -/ MEBCE T H . SpringBoot 78 24— M1 #% A1 &1k
%, maven I H 5 A NAKARI T/ A SpringBoot, Jo7% HATE HLIX LR PEFIRA . RGufdH SpringBoot [8],
Wi HBBCE . Starter KA. PIRIRSS S ER T ECE R EN, s RS R B TAF .
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(3) Vue

Vue A& — M4 A 13Tt 2T JavaScript HEZE, A RG0E Vue.js VB N RTH IAZOHELE, ok
e — A2 BRI A, SR AT 1 AT A 22 BB, SEOUEEE RUn gEe , JF BT B el T E
FIH I gm R FT B LA . TH fEi{EH T SpringBoot HEL R SEE & PERE APT 82 RS, 7E 3 A0 B
HIERIERAETT, e R RS R . TEEEZW B, RGN T Mybatis HEZEXE: MySQL ¥
P, I FZHESEN SQL 1B A AL 55 B AR AH 40 B8, SCIBNAS SQL A/ G A7 BANF1 5545 S5 D e,
REA% IR T 56 BSR4 I HIHE PR B, SR m Bl AR .
2.2.2. BARZMEKR

FERHESL: R H SpringBoot TRIEFS  f5uii ]k 95, H2h MyBatis #/E 88 ;#1758 FH Vue.js+Element
UI SEELBNAS TUTH

HEIET: M4 # KA Tomceat 9.0, ¥ H MySQL 8.0, JDK FRASTFZ % 11 LTS LASKHUK IS HF.

JF% T B Intelli] IDEA (J& ). WebStorm (). Navicat (i 25 H).

3. Agigit
3.1. ARG EEDREERE
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Figure 3. Main system modules

3. R EERR

3.2. BUREBSEIRT

TR TR 95 RA R L EHRSSEE T 5 DRI Fod. ST RAER . SR AN
Tikt. RGVHEMHIE L7 SHRERI KRB R, Rl s m sk 50R . B . B S S grse
PRI 20— KA. W 4 P B-R B, A 80 AR SR R Gt e st 1 IR 25 i HE 2 .
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Figure 4. Scenic spot E-R diagram
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Figure 5. Intelligent prediction architecture via federated learning and LSTM collaboration
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4. RGELME B
4.1. EEHEESI

(1) R 5
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Figure 6. Login interface
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Figure 7. Main page
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Figure 8. Administrator backstage management interface

8. EEAFAERESA

Figure 9. User backstage management interface

9. AFEAEERAE

4.2. BXEE 35 LSTM thEIRY & RN ThBESC I

4.2.1. Bt

BRH 2 S48 &A% FUmAE IR S5 2 ALV, B[R] e BN # 22 SRS I R o A G S BRI 2
A, A 5E GG A SMA NEEE, EARMUE R AR, SR 5 SR B R IEE
M55 2 ATIC S, 1988, IF B 2B A L B & A2 577 dh g AT iR AR A, DUCRHEE 3
W RS N IE[9]. LTI RAAS H, Hoha 2 SR — RN 2 I8, BA “HaRAsgh, B
37 AR,

K AL IZ M 4% (Long Short-Term Memory, LSTM) & —FfREA S 1Y (45 34 1148 X 2% (Recurrent Neural
Network, RNN). 4 [ fi#i{k RNN 7E Mg K HAMOm ) 7@ B R, LSTM FIAEET] BAT].
[TIXZANT, SELF A% RNN SITAT A, SEBL 8] 2 Z0 i i 10] .

FE 8 T e HL T 7 2% 2R G0 R 5 50 SE AR TR) (B i« S s RIAZ ) &2 2 B 10, JF Bl 3 R B AR
S5 In) G VA SO % SR AR R < IRl R, MOM s i R AR 1, H PR ZE . Nk, KRS
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Figure 10. Collaborative workflow of federated learning and LSTM
E 10. BXFF )5 LSTM thEITIERE

ERRGSEPERET, HREH 7 ERHINH. LSTM FF AN, shAmEHAR i s
SRS INBCR & FMKEBOR, KA RGN, KGR AR TAEREDE 11 Fos.

423. HERESHRE
(1) FL + LSTM I 23 A%
RS I A R R 24 0_0, HiE S S IIAME P mfs C, WEBERET, FJ%n
for H#2iEE t=1to T do:
for BANE G cin C HEATHAT:
MR 55 53RN 4 R A5 240 0t
ERMBHESE D ¢ EillZk LSTM By,
for FEANUIZREHA do:
A I ) A% 3 1F S T
TSR L(0) = MSE(y, y_hat)
{5 FH S Iml A5 3% SR 24
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end for

REIAHATIZEL 0 M {(D)}

KRS SRR RS 3
end for
WWEEATE & B8 {0 ¢ {(t)} for ¢ in C}
HHEIBOFYE): 0 _{t+1} = = {cEC} (ID_c|/|DJ) *0_c {(t)}
EMAEE E i PP FEAR(MAE, RMSE, R?)
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R 55 B A A A R LS TMAR R

l

5 RAERBEE LRI R
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Figure 11. System workflow
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(2) AHAEALIZR
iFE LocalTraining(4 R Z 4L 0, AMEE D_c, #>J% n, KA E):
WA ZEL 0 _local = 0
for epoch =1 to E do:
for each batch in D_c do:
h0 = FHIIREERUIR
for t=1 to seq_len do:
HHEBENT f t=o(W_f-[h_{t-1},x t]+b_f)
HHEBATT i t=o(W_i-[h {t-1},x t]+b_i)
TR MHIRE C t=tanh(W_C - [h_{t-1},x t]+b_C)
FOHANMIRE Ct=ft*C {t1}+it*C t
HEHETT o t=o(W o-[h_{t-1},x t]+b 0)
THEEIRA h_t=o0_t* tanh(C_t)
end for
y pred=W h-h t+b y
loss = MSE(y _true, y pred) + X * L2 1EN|1k
THERREE Oloss/00
i Adam RALZS EHT Z40: 0_local = 0_local - n * VO
end for
end for
IR [EIAHZ L 6 local
S ON e

4.24. BFFE
LSTM JERE SN TTHEHLHI AT BT S th ) AR SR HE B RREN[12], K
KRR, A LSTM HoHiHEE RS, b x 25N, b ZEREEIRE, wREUE, b & IWE .
W f =O’(Wf -[hH,x[]+bf)
BN i =o(W,[h_.x]+b)

C, =tanh (W, -[h,_,.x,]+b.)

MRS EH: C =f*C_ +i*C,
i—{;ﬁﬂj[‘]! Ot:O-(VV, '[ht_laxt]+bz>)

h, =o,*tanh(C,)
4.2.5. XESYIRFRIER
JNSEELFL+LSTM R ReTiill, SH0k PR Ge AT S EL M . BCH % 2] Hr (1) G s S A6 & 7 i
B, P umik R A 2R IECRE E R E (L 2).
4.3. WP+ 5E
4.3.1. BIEELAH

ARSI H SRR, RIS RN PR, SHEN SA FRXATHaEHR
TR RRAHIE, Be TR @S, R R R ARNE(2020 NS ETE). BE
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ML . BRI . IIZREE: 2018 45 1 A 1 H~2021 4 12 A 31 H(FE 1460 K, 54 80%);
TEAREE: 2022 41 A 1 H~2022 4 12 A 31 HEL 365 K, A EZ 20%); T H F5A 2023 41 A 1 H~2023
6 H30 HEL 181 K, PR BUREFMENHRRE. B At WERERIC. EERmLE.

Table 2. Key parameters and recommended values for the FL + LSTM model

5% 2.FL + LSTM 2B X B S KL HEE

SHHY A izl R

BRI COPNGR RS 7~30 K T it 2 AR I A
B SH LSTM [z 2 4 i 100~200 P IE R IR AR
(ERILE 4 dropout L& 0.2~0.5 B 1k A

UEE ERZk S 0.001~0.01 TRAE I ZhAg 2 YRR Stk
BRI B8 % o LA 0.5~1.0 AU SO i b T8 1 A
BRIRSHL 2 it Y11 5 1 5 1~5 BG5S A 2l 125 3

4.3.2. EMLIEL TR

NIGEHL LSTM BEAL IR I P4 NBESR, 58 TAC BB RV DA : o ek T S vk, b3
FHEAE SO, AR 88 52 B 2 JiliE MinMaxScaler KU 10— 1L Z5[0, 17X 18], 4R B
Wi B RS i D JiEME N - Sy, LL 7 RPTSEEER NG 8 REW: ekt EEN
=YERE S FEARRL, NRPEK, FEEED, T2 LSTM W28 % AN 25K .
4.3.3. BERIRER

SEASZIG T, WP 12, WGBS 2018~2022 LR E LR, TEWIRI T CHRIEE ., B,
TR HEG” R AR 2022 EMNRETNE, 5EbMEBSmEY S, WIFREE S 4t
2R 2023 4E FETNE, 2E8: T “Rdish. FaAT MIE, ARXERBERES S,

Tourist Visitor Prediction Based on LSTM
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Figure 12. Passenger flow prediction based on LSTM
B 12. £F LSTM WERETN
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4.3.4. BEARAITIEL
%HL MAE. RMSE. R?ZEVEGEFEFRXT A LSTM #i84. ARIMA #5848 PR A8 50 T 15 (SMA )% 1Y 3
ITHEREXT L, MLFE 3, FL+ LSTM AR R 2, PhReffE.

Table 3. Baseline model comparison

3. BEAERINLE

it MAE(A\) RMSE(\) R?
FL + LSTM 398.72 518.63 0.8912
LSTM 423.58 54321 0.8724
ARIMA 512.36 642.87 0.8216
SMA 587.94 723.45 0.7743

4.4. Gt BEE ST

FEFARCRT ¢ f 06 UL B B R 22, WAk 4, A BB R MR RE 22 R R e i & 1%, FL
+ LSTM R 7E A Xof b A 25008 25 A0 T~ LAt A 1Y

Table 4. Statistical significance comparison

=4 Gt REMRIEE

TR L t Guitit p 1 B E (o= 0.05)
FL + LSTM vs LSTM -3.8921 0.0001 BE
FL + LSTM vs ARIMA —6.5432 0.0000 e
FL + LSTM vs SMA -9.1234 0.0000 BE
LSTM vs ARIMA -4.3276 0.0000 w3
LSTM vs SMA -7.8921 0.0000 W
ARIMA vs SMA —3.4562 0.0006 B

4.5. BFAREHSCIFINE

KRG EHIR 1R RETINTTVE, FERRFHS 22 >0 LSTM J7 ik A EAI 1455 LSTM S 2
HEZE, IMABHASFERA R« RIS, JFHRAE B B 25 A Rl i 2 R RO BB 2 ST AR AN Sl 13, il X
N R E LSTM RIZE XA PP A R AT A 25, e o oo i 55 2308 Zh & IBUR & (B
)i & S HOF A R SN SR ORIE 14 75 B0l 5 BT A g

BRI e 2 R HRAIE, ARSI /NEAS AL B G, P20 T A % 22 PG I, A
B A (1 MAML Joo SJHEZE T /I AE & R 375 T BTN AR B . 28, RET BN IRZE(MAE)
L 85.3%, JFHEAPSRIX A HEMAE

EEXTREAL ORI A AR IS], R TS 220, PR EHIIIN = 0.5 BH0E R 75 5e
Zy B, FEIEEIATTRL https PRl ZhASMIFIEE T im G SUMAZE] jwe ARG [14]; KEE
SIEEAN R AT B JIRBARAT D DS 3o fid 4 JERSHS RS0 f J) 38 14 45 S 0L 73 A #5785 Tty , 20 94.3% [ 151
LG PN AR, I 2 P & A S AW, AR GTR] DU T ik 55 BoRYE B i b
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X AT SR R ARAT RESE MU PR RE S 2 T R 1Y, SR BIPERE 5 L AR TR RCR -

PEREPLAL BT B2 i i 1 RGN R RE, M EHASECR G ER RS T IBREER R, A4
& GPU JFATTHEL G LSTM AR AT I ZRi 18] o4 45 28 705 53 4h AES-NI 45 A 4547 il I e v
REVERETTHAEHRIE T 5% A JE T, 220 A0 S IO X% 51 BEAEGRIIE 99.95% G A M 14T T FRLIK )
I BEAS KK 15 T (0 XU 51 0.23% LT, FEZZ N4 T 5, BLBRAIE AT 7 A SE R 1

5. iRREE5RE
5.1. IR ES
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