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XA (-9999) BEATHRICALEE, JRHAT AL (AN . SURSEFEUERRLL 10) .
3L pd.to_datetime J7iEM G [AVEL T By, SeZR BT A uh mEdE & IR — I EERE S,
it CSV U LME JE 2270 Mo BEAN R R A tqdm 3 B2 5% IR P AL BRI, A OR B Ak
PR e B AN AT SENE, VRAEEOE AL BACAD T WS HE AR R ARV S B 1, AH S E
csv SO VE DL S AR AR BRI 12 2021 452024 F5H B S R A0 B S A

ye: month day hour temperature dew_point sea pressure wind direction wind speed cloud cover precip_lhr precip 6hr station_id timestamp

2024 1 1 0 9.6 -11.5 1037.5 100 2 -9999 0 0 510870  2024/1/1 0:00
2024 1 1 3 9.4 11.6 1039. 5 101 1.9 9999 0 0 510870  2024/1/1 3:00
2024 1 1 6 —8 -11.2 1039. 3 90 2 =9999 0 1 510870  2024/1/1 6:00
2024 1 1 9 =7:b =11.:6 1038.5 10 1 9999 0 0 510870  2024/1/1 9:00
2024 1 1 12 =13 -14.6 1039.2 90 2 =0999 0 0 510870 2024/1/1 12:00
2024 1 1 15 -15.4 -17..3 1038.7 110 1 -9999 0 0 510870 2024/1/1 15:00
2024 1 1 18 -15.9 -18.6 1036. 6 190 1 =9999 0 0 510870 2024/1/1 18:00
2024 1 1 21 -14.7 -18.3 1034.2 190 2 -9999 0 0 510870 2024/1/1 21:00
2024 1 2 0 -11.4 -17.8 1032 110 1 =0999 0 0 510870  2024/1/2 0:
2024 1 2 3 -9 -17.5 1031.4 270 3 -9999 0 0 510870  2024/1/2 3:00
2024 1 2 6 ~1.9 -15.4 1032 0 0 9999 0 0 510870  2024/1/2 6:0
2024 1 2 9 ) 12 1029. 8 130 2 -9999 0 0 510870  2024/1/2 9:00
2024 1 2 12 9.4 14.6 1029. 5 80 3 9999 0 0 510870 2024/1/2 12:00
2024 1 2 15 =912 -14.6 1029. 1 120 1 -9999 0 0 510870 2024/1/2 15:00
2024 1 2 18 -8.9 =12.2 1030.9 150 il 9999 0 1 510870 2024/1/2 18:00
2024 1 2 21 8.5 -10 1031.1 100 1 -9999 0 20 510870 2024/1/2 21:00
2024 1 3 0 8.4 -10.5 1033. 4 90 1 ~9999 0 20 510870  2024/1/3 0:00
2024 1 3 3 -8.9 -10.5 1036 120 1 -9999 0 1 510870  2024/1/3 3:00
2024 1 3 6 8.7 -11.5 1037.1 360 1 -9999 0 2 510870  2024/1/3 6:00
2024 1 & 15 -1 7 -19.6 1038. 4 90 1 -9999 0 0 510870 2024/1/3 15:00
2024 1 3 18 =178 =19.i8 1038.3 120 2 =9999; 0 0 510870 2024/1/3 18:00
2024 1 ) 21 -16.2 -18.1 1036. 6 110 1 9999 0 0 510870 2024/1/3 21:00
2024 1 4 0 -14.7 -16.7 1036. 4 0 0 =9999 0 0 510870  2024/1/4 0:00
2024 1 4 31 12.2 13.9 1036. 9 110 1 9999 0 0 510870  2024/1/4 3:00
2024 1 4 6 8.4 -13.2 1035. 9 80 2 =9999; 0 0 510870  2024/1/4 6:00
2024 1 4 9 =Td -14 1034.5 0 0 9999 0 0 510870  2024/1/4 9:00

K 5-1 e E R 1 G

FATVEEXT A 2 (147 2021-2024 FE3 [ 32 20 T PUE Sl s BAWE T T R G0
EALE (WK 5-2) o B el i A SO E AL Excel Bt SCAF, SR python 4€
B R P B AL 75 9% E SR B AR 4647 GE AR 5 "B T SR S ), A
XA, BATTEES T BOFTEAL A 063, 381 747 5 A B A i r itk H 3
o AL IR RSB BL G k. FisE. HIE) , SJak i EREEdR I
PrE NGBS BAOSREES RERMILE OO rEtiaE . eI
A AR AL ) CSV M B S, Dy Ja Bl T A8l AR 3 e 71 70 M SR Bt 4 M A B
Hehiti,  VEANECE A EACHD VR L SCHEARL B ARSI S B 2, AR EE esv SCIFTEILSE
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HizE iz S
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[y 7729.6 2021/1/1

EFS 8701.7 2021/1/1
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HE 1667.7 2021/1/1

iz 7499.6 2021/1/1
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g, BEMIRATRHA python ARHR; S5 GIRN N EHUR AT /-t 8 &« 5 5670l se i
P B A Z R R G Excel 204 SO, 83 71 44 46 A R0 £ 70 Ve i O\ B8 Hs 544 o
BTN VR R A, AT T B T TG YE R 2L clean_population_data, 1% ERE(H 31K
AR BRSNS 10 ZUIT4G) , W HEHONBUE SRR IR B A, e 1%
HO X B AT N LS AT BT FR A, FRATI H g v A48 s o it AT hn AL AL B, 47
—fEH city"E X L FRIN 4 o I ZKGE A ERNEIEI S I, Fh s — 1 CSV
WA PEANE Y b BRACHD ¥ 0 ST AR ARSI S AT 3, FHSRE A csv U7
D SCHER B SO TR A s - A 3 FRIEETTZEE Ty 78 BIR AN EHdE (R4
SRR B dE B S

city resident population

0
Ral LR i 6 1 3R M 822587
B 5L 75 HiL X 2714422
] 3 2% T 328241
] iz 35 B 262361
o] ) 2 1 [X 648173
] EE s [X 123281
ZRETT 2493436
LR 4165284
2 il 2470630
LA T 5477614

K 5-3 AbEE R 3 G
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BATVEE X BAE 11 (R R S hr e B R R s A kAT 402 (L] 5-4) , A Python
A IS 7 P BT s A B TR S R b KRB, Sl 2021-2024 4F 1 [ i T
FIZF0x, RiaEid ENFRIA AR E AP R g iR DU TS B B g &3 i
23 NHL (historical_signups) FIFFEHE2/pEL (signup_event count) , FFit5 2021
& 2024 FER AWK ZE (signup_growth) o ZOFALEREE R CEREIWTT. DR S
. RERBAIGEKE) RN CSV X, ol FERH 78 A BEANHE B S L],
PR AL BRI P SE AN AT I8 W, 9 Ja B0 e it 1 S5 H A I Ik 1T B hr b i 42 PR %k
o Forr 0 BB DN TEIGKAG O, VEANE i Ab BRACHS V' WS HEA RL R ARSI B B A 4,
FHREAE csv SCIFVE W SCHEM RSO i A B - B 4 B8 40 B R 6 ) K B8t AR 2iifa
B

city historical signups signup event count signup growth

Adatara Trail 197 1 0
Alpine Challenge 32 1 —-0. 999999969
Antelope Island Buffalo Run 240 2 —0.999999994
Archipelago Trail 8778 125 =]
Austria Backyard Ultra 149 1 -0.999999993
Bafenshan Ultra Run 1 1 —0. 999999
Bali Ultra Trail 102 2 0
Bear Trail 282 2 0
Beauty Mountain Ultra Trail 46655 Z15 =1
Bei 4612 82 0
Beijing Jing 3828 58 =,
Beijing Lingshan Trail Race 17292 1341 0
Beiiing Sanfeng Cross Cou 576 24 —-0.999999998

K 5-4 KERE IR 11 G2

FATEEXF R 1 HEAT PR 10 BREAE 24 BEPE 3 BNPE 40 BEAF 11 T e O
Kl 5-5) o FRATEEECEL & 2 IR Bdn i) CSV SCIF, B0 AN [A) 8 1 f Bt >R 22 S A g ok
AR IRAN SRS . B AL AR BRI B Ik AP 0 ) R o A B e B AL AR A B {E A AR R U
S FH AR AR o VRN R AL BRACHS TR WSS RL H ACRSIE S B A 5, AR B esv 3L
PEVE W SCEM B hR A - 5. RBBSEHESE GHERE D .

city avg_temp wind_speed precipitation transport_capacity resident_population historical_signups signup_growth
450070 24. 887041017894:4. 274503253544039
450110 23. 836909334264:4. 219576103412135
450320 23. 569759394866(2. 0224614860839223
450340 0.3, 0
450350 23. 721859545004¢3. 531559633027523
450390:24. 173238048299¢1. 994589963280294
450440 23. 369751618985 4. 971734141943943
450450 23. 445710059171¢6. 382673417721519

cloiclololo oo

5-5 BEHHEE H)
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5.1 [B)iE 1 FYHRBYE T 5K AR

5.1.1 EF EWH-Topsis BT RRIREAE

1. B FT EWH-Topsis TP L IRE L

BATEEXT R 1 % FH EWH-TOPSIS Z5 & PP A SR T S hi b 8 ik hbix — 2 45
PRI

T ST A DU R 4R R () PR R AR R

(1) SBREEMEYEE , IR (BALIXIE] 10-20°C) | VB (40-60%) .
Ko (<5m/s) FFEKMERSEFEAR, RABORI RSB R EOE AT hriEfb b 2
(2) ST A 14ESE , BEWBHYWEREE (IR WIERME O
i) FIEER T (km/km?) S5 REAlSE a5 xR .
(3) N I HAsE 4k i , BETEAAAD G MALDZE (N/km?) W E%
HHo
(4) FEHINEYERE , GEETIRIRA NS (JIN) FIAERKER (%) i
W5 J14E%k
£ VORHEPEIRFREM . TRbR AR, JEbRIRTE
Febr 2 Fabr 24 K fetn B
S SUNER LX) PR VR KU B B S B X ARG (IR W]
KE FRbR AL/ ) R bR IS Y 2%
EAbF)
T AR RE 4R PiEE IS ). FEA OO CIERFERZEAD
. IESE
N VR A i WAEND. NOZERE ARG CIE R FRAR2RED
FEHERTYE T PIEE SN S BRI CIE R FRAR2RED
Hr:

XTSRS WAL KOEIX S R AR, 75208 L — M B IXTE (40 10°C-20°C),
B O 25 FE R ] DL I BE B AL A e bR (BT SRR ) o XTFRERRE S N R
AT, HHUEB L, BT Rl GG R .

XFERATAT LU e bndifE X= ¢ ), Hrp i RoRmmi-Amds, £onfahs.
2. BEHILEETENN

X FR AR AN ZE S I A, AT TR HR bR EEAT R A A AR ER, W] 4324 1E 1) e A A 47 )
Fabro IE [ FE bR B RO UL A I 7 EAEAZ AR AR R IR AT, 57 ) 48 b B RO U8 B I 52
TEAZFEPR R IR ZED . TRIAVERIGIRFRHERE X= C D 5, XIERfabaf e
PRIEAT R L

14
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PO MEI =77 P — (5-1)
St =——— (5-2)
BRI AERE S= ¢ ) .
TS AMERRIG L
-— (5-3)

3. BEUHE
MR AXG-1D) AXGE-2)FAKX (5-3) HEEER(C ).
NE A EAREIE SR

=—k s k=—— (5-4)
Hor m By R A
HHEICRIE:
- (5-5)
IEER
-— (5-6)

BRI SRASREAN T bS XM ABCE OB .

4. TOPSIS YRy REHF
ARIPE f5, 81T TOPSIS FA TS &43 T S5 B AR AR MG B2 (C D , #E1m

ST R IRHEHET .
Fe ISR A FE R 31
= X (5-7)
W fa bR IESARAREE S TR RS .
IEFARSE:  T=( ) (5-8)
FERAE MR =( ) (5-9)

d

Horp, IREAMOVERME, FEER RS E.
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B, PR SIERTT R 1E D AR AR A R P -

2 2
+=J « =% _=J C = (5-10)

B Je S AR S -

=== (5-1D)

iJr, BT HEPAER GO B i 8 (0 /N 4 1 5 AT HE, B 1,
FARLEI PR O Sl Jez, PPN RE) , IS o 3 - H A L& 1F v iit
. A G IR AR SRR, #E LSRR Cald2 ) S ah 4 NBOmBUA 2
AW AR N 5 EE Ty, FEZHRESIR, BRI B GE T
EWH-Topsis HJ5EHEH) Bl Al DA ba S8 & L0 IpTa] . AR S5 3R ) 22 4k FE P
PR SRARTL L 58 R

5.1.2 ZEF EWH-Topsis BT RBIRB AR R

BExp e —, AT T RETRRE AN W ARERE ). N RN AL
VU4 IR 2R, K 2 HENIEWH-Topsis FIVFOT PR3 7387 07 5B 51 € DR SEH 1
PR IP T 5 FEfRbME R B, RATRGER T D RRER CRUR. BE. X
M FEAKED 8 ROE AL X AL i S B A N SRR bR s 2) SRR ED (BB AL
Wiz Ay, e EE. ERERD FILFEAR 30 AHHE CGREND. NREE) IE
bR 4) FFHEHE (IRIRAE. K IEFER.

FERE AL BB By, FRAT T 1 Spyder 84 FH Python A CRE [ PELRACAD W S 3 A4 R AR AL
IR IR 6: BT B +topsistEor (RJEL) 1, KA B HPESRNG: X SR IAEARYE 73 A1
L3 o A7 BOF A B BootstrapBEHLIFE AN, A R B 58 B 1%k A W AR ZE bR HELL
SEHARPR G RN G, SIAEETE BRI WAL, P &R E B R ZE R R
A0 E S YA, ARG S T AR 2, RIE 1PN S R AR R AT S
Pho Hodr, WEEREIR, ARG BRI T RS RS S B CE RS =, 40
transport_capacityt 5 40.2222, resident populationf{ E50.1143, historical signupst¥ &
790.0688, signup growth’40.1274, M TRAHKFERUT temp_cost. wind_cost. precip_cost
BUE 53 J31250.1018 0.16537F10.2003 (WLFE5-6) &

16
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0.2222
0.2003
0.1653
0.1143 0.1274
0.1018
i 0.0688
el X 5, X,
® \&\o - QQQ o§ & & &
CPQ > (.3\00 ‘?.; ('.\\Q s ) (\b/ ‘}Q 7
Sor QOQ > X <@ & &
0‘ X N - Qa(\ Q
(\c_.,Q ) bé\ .(_}'OQ N
@ & w
fatR

K 5-6 FEPRACE K

ST E AR, FRATKH TOPSIS ikt B &3 mi- A 4 4l & AHx T IEF AR
FEXF I B, A3 il s oS A VB N S A B DU HEP s R EoR, RS i,
LE] =0.691965197, S RFKMER . KA 1o, IRERE S, SoERRFTHEE D
2o JLE T BRI 7 s 42 N K i 25 R AR X ), (H TN USRS R SRR 34
RIRBENAEFF, HEAEE =, AL &AL R R E RN, T EIS-7,

WS E S e E
=59 O
—
ﬁ¢ﬁ— m =
I
RS |- 1 O
2 % D & & &
¥ N g % g% F
bl

K 5-7 ST AR s

fE3:T EWH-Topsis PP RSB IR IR AR, FRATT IR BRI R AN
BAREENE RV e SR R 42, Bl E A S REGREEF, RIS IR FAVF
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i AN RIS AR5, T B EL B S R AR b i 22 5%, RE M I U (L ) B8 3525 7
e
YT ER G50, BAREE SR 2PHLPUES AT IRHIE. 73704E 0.6 2 0.7 [X 18]
WHI T B e %, A BNZ) 40 4>, R T A RS M2, BT 0.5
wiE T 0.8 B B B . W 5-8 A IEARI, KRBT HZRERIAL T
FACY TR IR A AR 22 3k T A Jw T K

pe WhEaBss Nt
I I
40 + -
35 - 8
30 - -
W o5 - .
#
15 - .
10 |- .
5+ i
0 1 | 1 1 | | 1
0.3 0.4 0.5 0.6 0.7 0.8 0.9
B85

K 5-8 T4 A 185 oA

WK 5-9, HEAHET 20 BT AR LB bR (avg_temp. wind_speed fEi5) R«
Blo IR EREARTITH, AT 0.9227 () /- ArJE BT 51, 1T Bo A Bostrails S 4k 117 I 2 L
H SRR R E . XGEFEFR T 7N, Archipelago A1 Bafenshan 2535 i KU =, 1M
Bear £ Bali 53k 7 KUEAH X A AEAFE R, W0 Bo S 30 H IR = XU
AR SRR, 3X AT e BT HORR IR I B Bl S 25 A P B X PR R BT LG RN Je
BRI T HEA B S R R A T AR

18
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T 204, 117 #4485 B 1 — L 7 5]

562970
Alpine
Antelope
Archipelago
Austria
Bafenshan
Bali

Bear
Beauty
Beiding
Beijing

IR 24 6

Berry

Best

Big

Bo 0.03005

Bondi 0.1044

Bostrails 0.005066
Breaking 0.1583
Brisbane 0.09283
Buffalo 0.1721

avg_temp wind_speed
Eizezs

K 5-9 A 20 3T S FEARIA— AT T B ANl T e B0 82 44 R AL B 5 2

WK 5-10, 1 20 MR HZEA S 0 2 TR M RGER A 2 HAH K, KA
B 5 60%, KGE 5 40%. S G A0S 569590 LA 0.891 IS/ i fE s, FLAEIR AN
WIRZEE PR R R, 5 B 2R Gk i AXAD 598450, 154374 0.886, LA
Gl RARID 599810, 154974 0.885, XU ELE A1 ERIVECAM S, EAMHEER
PRI AR S H R bR BB AR
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Top 20 WHLERASS GRE60% + KUE40%)
T T T T T

T T T T
569590 0.891
598450 0.886

599810

599850
574941
594170

598550

o
=)
=
N
I I 1 1 I 1 L 1 I

564625

569690

ﬁ' 569660

£
1 50390

467400
467403
598380
592110

597580

594560 =

450320

o
(=]
5
3
I 1 1 I 1 1 I 1 1 I 1

593160

568380

0 0.1 0.2 0.3 0.4

] 5-10 Top 20 ¥k 5 & 1550 CIRLEE 60%+XIHE 40%)

PA_E PR TR A R 0E BRI — 10 R BT B A, FRAACRY L SCHER
BHCHHICE A RO 72 iR oA B 2 BAREY, SRELIRTTARBRAE /7 AN A e i
YN EZ DR R, [FIFRE SR A B VA AT B R S 0 A

513 GRSERKREW

BT HA M aE R, BAVE S BRka FR 3 QA TR TR] . BRI B2t DL IR
W

FEARR G LRI I, VU BRSNS 70 BUs i A E B A . 1
HEHEEBORI, FRWE (3-5 5. 9-11 HD BRAAESRFA S Shia SR H 1 R 3
BEORECNILEL . DAERONH, HETF (4 ) MKFE (10 D) AMUREE. BEERER
bR, FRFMD NS 2R Z I K@ES, TRl Fizm B3R e sy . it
bk, R AETT X AN AR RRIETLAE BAE R AL RIS, (HIE & kRIS 5 1
(9 HEL 5 A » USRI 7870 RN AR BOM BRI 5] 05 . R 4h & % s 52
ARG K2, B REIRER W 2, DOl Bt S 23R

X LE R 22, BRATEE T3 seaf A NE 73 At 0, Rl oy R L AR RN A
TR, PN, Eife. JERUEEHLIX P s NI 500 73, dEEKIPRTZRR, &
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O BT BT IR 1 BB W BUE A O TR B T N T BB R A TR
EEEMNNESEENT, BB AN AR N . U 2 HR 205 30T AR B R
FILES, VIsE B 5K, 8RR KRR S RS . 2 IRELRE TR T

FEFRFECTRECE Ty, S SO BRmG: XT Bi . AERUEE LA (5
>0.65) , AIECE MK RIBES, FERIE Al RT3 AR M EE R (0.6<
130<<0.65) , EHE LA AR AP R TREE ;B Ml T I 2 4 | A 28 T A0k (123D
W MR HER R E AR, FER AR, SRRENE (K& E0.200)
PR RBER AR, AEARIESE RPN BRI, @I seikFEKT (4-5/9-10
O ARG E

gi bprik, WA REE BB S 2R AR SR VR, ROy A 3 B B AL 38
FE DG R ST SRR O T BAKSE A R G, D3R
FH L5 R SEAR A 1 S HE SR

5.2 [B)iH 2 RYHRBYEE T 5K R

521 ETREGTHRUE-BERE-BERZENART DNMTFEE
MRRB T

1B TP BR#
AT LA i — VR R R, R MEIE S AT BV, BARTR A LR v
bR £ (4]
= 4 + 5 (5-12)
Hrh 2% AN WAMAE (WlndEmEaseE. AUANRER D, &% NS
(YA o 8 5 (g1 ) S0 o 1 Bl OB A AR, 1, o T AR S
PRiGouefe MBCE REL 28 AN RPN 8 XSRS ST AU IR IR T A
&, RIEPEO BRI AT N AN ST RN SO 2 SIS
2. EAIEM
PATT T g ade 9 SR — AT ) A A B
= (, ) (5-13)
Horp BT A4 GRpRE. Z5fk, DEMPET S, B SZEME
2, AR AREREE AT RS AN R R B AT R o P DA T SE R g I R 1 5
RS, B AR L AR B . 7R EAE ] B — SR R B A SR A, T2 DA
TR
(D BIEKRE: =42
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(2) &EE 3km zaIV\JE’JET” % 3000 A

(3) AN GRS o PuEAS il R s s GX B TN 500 m B8 1km,
R LRk A
3. BRI
BATAT LUK 1% ) 0 AR — AN A T B Bg AR A A
HAr: max f(x)=wi- 207 +w BB & +ws 5+ wa- B KE (Kb w A%
B AR B R0
2. (1) FELHR: C =Chyx (MHEAFEANEIL LR
(2) PEEZIR: < Dpax BB AN RURIES AN AU 1] 2R B AE D
(3) IHAIR: t Tyaig CH ALk BIACIE AT IE PR 225K
(4) HEHNELIK: (0,1) (PRARIELLMELRIED
A LR — AN O R A Y
RFEARE: =1RpRBETEELC ), SN0, =1 FRREETN A FiE
RELZ R, 0 RRANIE,
ERINTEAE

{ - ) (5-14)
Hob,  EHIPE S 5 B AR B 2 18] AT
2R BAREEAR. BAEKEANR., ERAFEAR. BESBAE
A
4. BEF SRR
FH T2 B RIAE ML 286 b SR R R e, JRATT 5 Nt A Syt T i Al & R e A
D B O B AR R -

Gif: R O H—HW R PHIRR, BAGE 5224 SR S S

PIAEREE: BEALAE B 2 FEA LR A7

N AV R BRI ARG AR ED
SE S AIE L »

= ) - (5-15)

Hrp, PRERARKETHE.

FATBEE 1 LN ZEACAEALH LR SRS g 1R 7 5 (1 IEAR it «

(1) MR B

KA S OR B S R R AN 45 5 AOTR G I R, DR i L JEE A SRAF 0 56 BE B AL
I, YERFRPRER AL ZAENE . BARSCHEIS, B EACOR B 1& N EE AT 15% AOHG oM A
BT —AR, R 5% i i i B LUk 7= 4
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(2) BEERIER B

SE i FE T AR ARFALE (Y B BE AL B
OF BEH: P2 AR TP BENLE UL 5 AR BT S B

@HEMA T RS LSS BEA e, KR 2-opt fLfL, &
BEAR S RE AL BB

O@ZFEGES: SINNESTR, BFiib U AL 5 G E A
(2) ZIEFIERT B
S ST 2 Y RS SIPP A R AR
ORH M BB HRIIEARE 300 4K,
@ ERTE: UERANMIESL: 20 FRSGHTREE /N T 0.5%0 281k,
@ Z PRI R A AU PR 3o R N 488 T 45

EEXTER AR IR L R AR AL ], St — PR S AL Sems : EIRe B A R 4
R RAEN 5 RMIBARMRE &, ARARTHE AT Bk S, ERRENdE
T A B B AR R A AR AN, RGOk ST B B AL, X R X BT R
VR AR, AR R SN RBEE R R, PR R . IXME AR
BEATLA AR AS AT AT AR 7 FEBEAR 60% LA |, BB HR T RIE SRR

5. AT RiLFE
T ARG R, AT & BRI A A Tk g b, AR i ety
it IXUET5 SR 2T DA TR

[ aw
‘

| NS | [ wrmn b an—rrul -
v : # 1 , %
i1 [ WA RREATRE [ A || i || BEm e ey | KRR, ~ i | HRSTD *?3'—'1;—;f"f;’kAL"rl['ffE:;!'L»“—- Facuten o aawo Jor] 7
3 = == ~ -
SHIBHE [ wirgs fp—] mm—tr e

Bl 5-11 AR AR
522 ETHRBEFRDRARK-BERE-REEENBRTSRMTEE
FRVER BRI KR R

FEI A 2, BATTCAPU 2 i s AR A, [ S8 1 4 P B8 S 2 1), 1) 3k i
S AETE IR A A ECE JT J R ST . AR NPT BL: b R
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FETRPMAR, TRk &G A s R AT IR 55 0 MR CE LRl LRI A ) 2%
(L, PO, {ZERHD MAE R, IS SHE. ML MK N Sy i
VIRERNIS N

EE BB, BATES T I E @M AR, FEZEHEFRER: —£1 A
M7 BFabr, WAT AR RS IR . IO N R RE /), R ACIEEm Y, AR
AR AT I T . HUEASE A S T, FAOTHE T — AR PR 15
B, JEIE AR MEE T AR VRN A, ik —RENE 0T AL AE R S AR
G2 N 7 vivk:

b5, BATEX LT S E N — AN BB 1 SRR B ThRE X AL CandfE:7E
SR BRI SRS, 1 R AT R B S R B BARE B, R P B S B D K K
JURASEEE L . L SEigrh, AR TR —F M S B4 BT, XA
TR K AMICT 42 A BEARZR, N FFE LN &M AL — R n (3
AR MEEREAMET 3000 A, HARL S HT R THIEAS @R A AR (4 500 K
D .

FREBZIEA NS B S AR, BRELAN, LIBEAREL EHRHE, RATWE T —
AN A R B RO R, T RIAAIER ST SECE . AR, TR
FE R FNABLLH G ) L SRR AR UG, FRATT 5] AR SREAE AR AL SRS

TESE BB, FRATIIONH 251 AR, R i (AR IR TR SS
R AN AR ] A R B IAME R X k. AR — AN R, R ARS8 AT R
WE . FE, ZEAFFEEAIEZFER (25 42km. 5 21 km. fEFEHIZ) 5-10 km),
TAVE B EA R AR %, FER IS A 5% & 5 A R W E NS S LR %
1 o % IR A RAE AR LA B B N 2 SRR K FE PR, R AT RE7E 25 5 22 1 1 A
NIRPZE FANACIA R, FRAT14k SR 3 T AL VA M B 8 R IR . Il I 8 B PR A3
%8 NIE N E R BEIAZ L, A BIETT R BB T . HNA SRR, AR AN ]
SR R SR, A A A TR R RNV I AR A S I SR IE PR

g b, FAEE RSB @R R SR DR AU B AR, IR
HRBHEE, BT — BB LA S RN SRR MR TR X—FE
AL i BB IR R BRI R LIRS, o2 R RH AR T HoAR
XA

5.2.3 HRAMERFEN

FATFIH spyder /4 python 15 5 i B2 7 5 dahty, W4 5525 AT RE I IR 3Rm A
&, TEH AL R FTIE T, & BT R AP Al B AR () A5 BEPE AN 25 i . ALt #2
H, BATKHES. KX S5ZREE, H4a 2R 5RMRATER, BRERAMEE
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JF i AR 2 AR I N T AT B AR AR G L (A 5-12 i), BhsbRis
5 g .

Xi'an Accommodation Clusters

£
344
g
2 —
.
3.0
.
o
B8 | | LN
10775 10800 108 25 108.50 108.75 109 00 10925 109 50

P 5-12 AR % Y AL A el 2 T 11 e P i) 2 PRV R

A MEH Spyder WA Python 3%, 254 pandas. networkx 25 SEI A4 A #E
SR, @it geopy IREUT s [AIM S PR RS, Wl H A nlATERE (W R
5-13 Fro)

id ~ pname ¥ pcode ¥ cityna v city v adnam¢~ adcod » name - address ~ locatior~ tel ~ bus~ biglype ~ midType ~ smallTyj~ typecodi~
b351fec2-3158-30al-bbb6-ad2cbb22db20 BEFE# 610000 7% T 29 FIAX 610102 LI G IGHT #IRET1095 CILARHI108. 94992'1. 332E+10 [1 (EMERS MRS EMRMSH 100000
©9932572-5b66-38b6-8823-F128833421ad BLFi#T 610000 P41 29 FrIIX 610102 /N EMIRTE o MAMR 135 (BRI 108. 94974:1400688821. [1 TS ETEMAAF EEMAH 100000
eae158e0-a045-39c6-9381-7h76de6399c1 BETIZ 610000 Pi %7 29 HIRIX 610102 — RN B AL HA2Kk (B H108. 94784 [] [ fERS SmlE  RIEms 100100
3fd1d380-31c2-3911-8699-38d442b71473 BEFE# 610000 Fi%Z T 29 FIAX 610102 P& KMFEH P — P AEAL K #7108 94887:021-80187¢ [1 (LTRSS EMEMASAEMRMSH 100000

092bcdeb-1370-3b39-82e4-8e9eecccedTe BRI 610000 P47 ili 29 FrIIX 610102 ik JE KA (ol B I 587 R 42108, 948861400688821. [1 MM (ETEMAAE EEMSH 100000
0fe0dedb-eb5f-36£f-8ccd-75ac71609707 FEFi® 610000 747 HT 29 FiIEX 610102 JEIRAE GEFFAL BTG R4 - #1£04108. 94912.+861056321[1  fE1ERS  (HEIRFAEEMHEMRSHE 100000
89ea24b0-ella-3212-bdee-44f1019fdf78 BEFI# 610000 7% 29 FIAIX 610102 % (LA (ob J@GF LG @ 140453 108. 94909:1. 331E+10 [1  FEMERS  EMEMSAEMRMSH 100000
219d5a61-b5£7-3£9d-b83a-b220bcdbbb77 BEFEA 610000 P42l 29 FIHIX 610102 FikEJE RAE (b @B ILY @R U447 108. 9491111, 331E+10 [1 MRS EEMBAEEHEMSEHE 100000
0b7e7fb4—feTa-34b8-a3b6-670£799b0d8c BEFIZ 610000 Fi %2 i 29 FIRIX 610102 M2 H (T %235 70— PR ATEIL KT [ 108. 94887:021-26137: [1  fE15IR%  (EMERBAEEHRSHE 100000
1547abeb-df24-31b9-8b3f-0bb9135eb11b BEFEZ 610000 P27 29 FIRIX 610102 ZRIFESE e K155 5 i A4 1108. 948011 [] [ RS SIS =S 100100
b9bcdaba-db01-334c-9894-259082b12d93 BFi4 610000 P2l 29 FIIX 610102 7 SRTE (s b KBTHT R 4134 108. 94984.1. 807E+10 [1 MRS HEEMBAEEHEMAHE 100000
110098£2-e791-3014-8316-2d130e451780 B4 610000 7z 29 FiIEX 610102 FHZZ OB AL K995 LA 108. 94775.029-87398¢[1  fE1E RS SIHIEIE PUESLEE 100103
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a72c7fd7-1f8a-30a0-a433-65651bc61051 BEFE#T 610000 Py 29 HIAIX 610102 0 JEFEBORAG (75 @FFH Yi14 57 108.94799.029-87362:[1 (RS IR IR 100100
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Kl 5-13 AT nl T4k

FATTEIAETE T A A PE BT 100 A7 5 55 T /NI A 5256, H: LA Dijkstra 52K
fift B R AR, BATNSRE 2 IR AT AL %42 4 B35 1fec2-3158-30al-bbb6-ad2cbb22db20
F1 ¢9932572-5b66-38b6-8823-f128833421ad (41 R & 5-14 f7n) , L&AF T ERIAHLE /NG
By N RE .

MATIT A5 AID

1 b351fec2-3158-30al-bbb6-ad2cbb22db20
2 ¢9932572-5b66-38b6-8823-128833421ad
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5.3 [E]RE 3 FARBUE N 5K R

5.3.1 EF Dijkstra 5512 +BallTree 28|83 5| HB {5 B E1E R Y
B

1. Dijkstra HyE R4 E SR

e N A
()= 3 (., +) (5-16)
Hrp d(-)ifid Haversine 22 115 :
=2 sin(\/ 2(7+cos 1COS 4 2(7)) (5-17)
R = 6371000m At ER-4%
A AT AR TR -
={ A } o1 (5-18)
2. BalTree IIZE & i PF-5
it 78 5 R
(= L - () (5-19)
RNERRBES, ARA t MRGE.
Yo BRI
()= I ()= ] (5-20)
HA:S(PY N KL S(10%EHERFE),  ARA t P itsE R, =1000m Jy75 i)
7, [ TR REREL
BallTree™ 71 if) 55 1 Ji .
( log) C ) (521
He: AEWSE, AR
3. BAEH R
SEY A ATIRA
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PR (Re R+ -
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Forr,  YBEHLIGER AL R AL E
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(. ) =08
"= ( ):{ ( ) =0.15 (5-25)
=0.05
4. BREHEA
€ R A AL A A -
mn[  ()+ (1-—2)] (5-26)

Hr:P AL, PNTHAATERESE S D(P) A KIEZREL: FP) NitiE it

ERE; o + B =1 8 FHREEINa =06, B =04).
S.ERE PRI ZEH)

SINEREE
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5.3.2 EF Dijkstra S35 812+BallTree T E R 5| HEEH EE R
K g

FEARTH o, HARIE a8, | %AH ARCGIS X R dEAT 1 HALE, RKifE
THEML T S BB R, KEEIONEERE, Ed e @ a5t
X REERACEE . Sl B s RIEAR S T SOE BRI, BE AR A ik
AERE I, A8 B R 8 PR R 7 BOH R S OB B S S B, 4 A0l iR
THEERHGUE, AERASEIUEZ ;. FEREE T WS W TR =, fH
B HTIRSEER LG R . TR RIZEE B R RE (T E 5-14) , HTEU
Py E AR SR SHEW GBS, fHOEATE AR DA 2k (1 5 2
.

Kl 5-14 FEEVHN H SR R E

HIRBAMEEN Spyder #KAFF Python i, MA “DataProcessor’ X 2 A% g
PR (W CSV. Excel %8) #4717 Si— iU AL . R 48 H 3R A% - FHAE R
ff) Pandas J7iEMN#EHE, R HELZMEIL T, I TR RE . EihEE
FREACEETT, R AR LA TE (“lat“Ing™ & “H 5 , Gi—
A wegs8dlat 5 ‘wgs84Lng', NJFLET A MTBE T ARMEILIEAL . A, REIE
Peft 7 RIEM IR R e, CRAE R RIE AR TR IR A, 2T 5
BRI RCR.
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TEE SRS, AT "GraphBuilder' SR RF— R0 B A B i —
AT AL IFETBOE RS EBIE (40 3000 KD ] Haversine 23 2UiH571 s 7] Bk
THTBE Y, AT i A2 25 B R NI L, A LS S R B 5 2R T ) P 19X 2%
ARG A RN, A EARE e, WEE— DR U OGEE 1 B ETEY
R I AR R B A R bR, PG X% B KRR I S

NSRBI AR R, RS RS PR Rk R 54 . A ERDVIEEE, NIEE
PGB AT m AR B AR o s o AN, U DA e RO 7 e R e B 57 A
PRGN R AR ORER AR 20 A A eI AT PR S AR . R AR IEALEY BL, "PathPlanner’ 28
$eflt Dijkstra fAEERARFIR S 0L FIRPIR T 5o ML EVAIE WG AR RE . 28 AR 5
5538 NP SN IZACICAC BR AR A5 4, 38 P PR AR ER 25 8 AR 8 55 Y LI
Hut R R R WM E R 5-15. RGN RAEPLH LU M ERCR, JFids—M~
e iE, SN, A KE SN, ot 5 LR ft SR

HEREHMEE

el L 9140

-— REEELE
—- BN
F0.139

[0.138
2730 1
7.1

- \ y bo. 137
2 2725 .

B, mmm A i

&

e | b 0. 136
ERE

0. 135

2§16 4 Fo.134

R
K 5-15 gLt 2

FERIRAEHNE £, RGURIEA R R BEAT 70 JZhAE . IAIRSERAE 500 2%
AAZ FCRFE 300 4%, SR UILSRIERE 3A B ESIX, FBEERE QRS A B
o B eRA 3000 KEESBEIFSE S BallTree TFRIR G|, S @ AR B 25
W, BRERIEDY 1000 Ko AR, ASFEBOEIR T2 3 RE (s s -0.3,
B -0.2, B -0.15) , fEILibEg4e E BRI SLANME .

533 HRAMERFEN

A Guh B EA EARRE S S TR (L 5-16 Fon) .« %A 30D
SBE T R B AL bR 5 BOBR S, W R SRR s B B S Iy JRE B
AFEBUEIX 7 itk R, mitig el tum e ion, Sautiiitioihz, S5
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IR AR

44
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5-16 H AL B AR LK

5.4 [B)FE 4 FUIRBVE N SOk iR
5.4.1 XGBoost-RankNet {289 3E 7

XGBoost-RankNet s&—FEIH TR A HEF A, JHIEENIEEES XGBoost B EHET:
AT RankNet HEFF SRR E, e8I & AU R E 2= 2] SHEF AL I P [EI4E H .
1.XGBoost fH %!

ER ORI E TR
= _, C,)+ _,0C) (5-27)

Fobe O BB QC )= 45 I IR

51 A T
=——, = .= (5-28)
He, 0 B
2.RankNet &7
& AR GE TR0 %)
= (5-29)
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(
Hrep,  J9XGBoost XPFEA , IUTENAS Y,  N4EIUA T
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ST PRAL:

= —(1= Jlog(1—- ) (5-30)

Hep,  ONRESEMXI (1 Ron NAERE 7T
3. BRE SRR

TNZRETBL: XGBoost HAMIIZE, ERMIAATTI)
TP B [ E XGBoost MR &GH, SUCEFH 7Y AR . JEid RankNet iK%
)AL RS0

— (= ) (5-31)
5.4.2 XGBoost-RankNet =8I K i

FATE S A Spyder A+ () python F2 7 5€ X T i 46 CSV £ i LA KBk AT, JF487E
KEgF BRI, DR m AR B A% . i s (chunk) 75 SR, R kiszEL 1
JIAT, WERNAAE R . R R, BT “Event dates™ B AT R AL AL BE, A
R HIR R b e — BB B, IR A bt H ks . BifE, it ERALIZE)
TRERS (RISEHEFE L HAEFED) , FFK<Athlete performance” <7 Bt H (1 “If: 43 45>
WA ST E, T S A

BRI TR, B ARAL S 38 M @R R A SR PR S (W1<30-347)
PLS BN—A XA, RIOREEDEMTFB, WHER. g ()  HHEEME, EHLN
oS R A S AR . RS EIAE] 10 ke E, BRI ETA EdER
G I — G — ) DataFrame, JF/H T 5804,

ERIRHEBE e NG, BRI R H— R E L IR— M HEHITRS, gtk
FR G b RAMESSFRNE Hodr, PRt E AR P AR T E R b
PREZEROR, YA G AT G AN SE BRI o AR Y BOE AN A 2Ll L A5 R 4
TARYE.

B B R Mg (B ENRNRIE, f g T 2 N HEA i Ze b =]
HBER . FEIZRRT, FEFPARYE R — R H N G EALIE 8 A A N R, I
FE R 8:2 LRI AN FMAREE . SERIIZR)a, FE AL il 4 2 28 11540
He4a, FEMRIEHEA 45 Rk AR SERT Bk TR (a0, /1 10%) o 1X—3 2L
BRI TS

P2 AR FR 22 9 BN AR IS 2 VB8 AN R 2L R B ] . Fn it 22 KT 1000 A0 1 22 Bl iy
15%, KT 500 #PHI2LRhHET 10%, HRA 5%. M, A3 IHEEARTA T 2 e T
VERCRIZEI G, RIS BRG] 25 NS XS . &ia, %7
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FeBAR 3 45 SR 3 O Excel SUAF, UnTF 181 5-17 Bis (PRAH I SCEERRLH 10 208 B30
7. REEREA D o BRIEZAh, EAREIREERAEA . SUHL R BRI S K
B T HE— D R A

Year of vaent name ‘Athlete age ‘Performance seconds ‘Age group ‘Age group label
2018 Selva Costera (CHI) 40 17499 40 40-44
2018 Selva Costera (CHI) 37 18945 35 3539
2018 Selva Costera (CHI) 31 19004 30 30-34
2018 Selva Costera (CHI) 42 20053 40 40-44
2018 Selva Costera (CHI) 26 21254 25 25729
2018 Selva Costera (CHI) 44 23101 40 40-44
2018 Selva Costera (CHI) 39 23280 35 35-39
2018 Selva Costera (CHI) 51 23544 50 50-54
2018 Selva Costera (CHI) 33 23948 30 30-34
2018 Selva Costera (CHI) 42 24311 40 40-44
2018 Selva Costera (CHI) 41 24657 40 40-44
2018 Selva Costera (CHI) 25798 <NA>-<NA>
2018 Selva Costera (CHI) 28 25935 25 25-29
2018 Selva Costera (CHI) 28 25977 25 25-29
2018 Selva Costera (CHI) 51 26764 50 50-54
2018 Selva Costera (CHI) 42 28156 40 40-44

1 5-17 R B (9500 4. %)
5.4.3 BRSMERFEW

EE P, AR T XGBoost-RankNet #UX} [y 2 B R iA S E BT T REA
B SERANZHE, W T AR iz O R RE o TAESE, B R S IE R
Rt A H BB BRI 2L S o 5 es . SRS R, AR S 5E
BRSNS R 2P B 2R, WA 5-180 5-19 iR

EFFER S

10000 |

2000 —
& 000 ]
=

2000

200

[ T / ! : ;
0 £ @ 1] 100

i

K 5-18 ETFHER AT
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TREERENTSHIIEE

ERHEE (OV)

4 4 " 5 [} ) o v
FHEEE

Bl 5-19 AFEGFERH M Te g FE 5

Hr, 30-34 5. 40-44 % 45-49 ZEH NS EER S, HS|ABEKX,
BRI N Te . BT RHR B EE . mre e A, BRATEBERT L E ] (o
KRhHT 10%-15%) , FEEEASIEE XERLEn, mEEEm. REdk 5’
TEAMEAE A, DR BRI S R R S FE A R

FEEZ R, X4 60-64 %\ 65-69 %55 mne 4], K23 ANHIRD H Sk shAf
XPPRR, AR, RATEBOE LRI, i iw S 5%, ABniEy
XIRFAHS TR S UK, iR FR eSS M E.

BRI TN EE R 6-2 Fion, JEuR T AFEFERIE T 1 st SR R4 .
HRNF SRR T 18 B2 A U 5-20 FIToR

x 62 TSR

G5 a3 iR R TR
795 36.0 45178.0 89.0
79 40.0 24746.0 89.0
883 45.0 71922.0 89.0
513 25.0 39907.0 89.0
672 52.0 20160.0 98.0
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TREREFHRAER
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120000

100000

TR (H)
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g
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T T T T T T T T
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Fiy

Bl 5-20 A [FIFERE P RS L

I3 B 45 BRI I AR RE o L A5 A AR AR AL T B K4 - ATk 5 % —H K4y
J730 1E 20 & 34 B s E S SR R % 7S =g, BA RIFEIIX 3 ROR .
SR, fE 55 B UL BB, BHTZZAERD, o TR R4 SO ml e H) 55 A5 )
AR, HRERTIESE ERAR. Bk, @I mi kTR A 10 & N BALH 7
MG, DAsmaiTHah R A @, B OR2Rh 7 Be 5 A5 B

FIS, FATF RIS TRWES €S IESFNE. SIETERRA
H & 7 LS AT GRRaL, T B A P 4 R B A IR X —DhReH BT ik
F e AR, WtdEr 10% FECNH R IEC SR R AN N 4%, FEiEeREE R
BNt S TR (HZRE, FEN LIRS VARG URDZRA, NS
FEE RN RE . EHAL LT RE

SAKE, ETHERZ I S HR TN RS, AR80ER T SRS RE N
GrRE R, AT 2R ALE 5 0 2 AR A it T I 3CRE . 207 BAMUEETT 73R A
ST SHIRIC B RN E SEPHE, R T ARZE RTINS 5#E 53515,
RRFFFEH A WG| A s ) B8 T RS .
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7N RBEIE R

6.1 IRETH

6.1.1 ¥ FElf 1 WiIRES

TERIER T VP A B AL R 28 M HURI R R 22 HE I 256 VR B AL B, FRATTIE I iR
(EWH) HHATEIEWAEL, FH454 TOPSIS HiEX 2 it ATt 58y, PLR A &AL
AT SR, FESCPRRI A, PRASRIBN R AAAE 2 PR IRYE . BEGE (EWHD K
SRR (B T A, MR 2 B, S EOCH R M2, HET T
AV SE R, GIRFHIMALIEIX R ZATTWSN . S F SN R it 2 A
7, HAESHCARR e EXE LR, TOPSIS J7 i i 15 b5 B AR A 1) P B ek 3k il HE e
1E2 HERSRRT, B R RIBMEZ 7 B0k, S LHES AR, Tik%s
B SRR A . dah, B BELEAEFRERREAM Wl&ABEE . N AZESE
WA REEN R, (MRS YEERRAFAER R AR, W% 5500 &6
FIOCHE. AR TR E A LR RS, FR AR T T RR, e
PPl = AR R
6.1.2 §XF o) 2 BIRES

BT H AR SR - IR AL -1 A SRR I P e T SR s FRE MR, 32 B A
PRI A FEIE L5 40, BB BRI T Atk CASEIE L FEE R . SR, %4557
AR — E MR ZE . LB EEE LI R R B B N Rl s e, PR 2 AR PEA 2
H5SHEBA MBS RO 5 ISOE R s B H AR A DG f AR Bl /N (]
LR —HER, ZISETFHEME. 248, SOWRRESEEE R BRI S EAE R,
W B A TE R 25T BE AL, RS HIBRRACBE R M TEE, SUERIFEE LS
BB FR T AT VR AR BRI hAh, BB B NS5 . TEE A BN S 4R %A
Al RE S SERRI T @ AR, FEONRIZRIETCILHE SR TR, MR TR S RFE L4
P,
6.1.3 $txF Bl 3 iRESH

BT 50 H bR 1 - PR TR - 353 A B3 1) 1 22 77 Sy AN S LRI A, = e i 1A
PRV IR FEIE 454, P I AL SV AT IR A0 Ak, DASEIL AR SR IE R o SR iZ AR AR 7
NI AR AR XS SE BRI T IR SR R R AT T AR AN B, SRR . AR . WA
WL BRIT A B SRR RS RPNV R R, TR A 2% AR I AN AR5 26 X &5+ A R
AR, RAMWME EEET 5wt Mg o Bir. A, BIRLEE ZuE T 5
T8 it T PR 38 4 AR 5 S R ATl 1 BE 1 B AR, X 2 T BUBR A HER 1 BR AR AE I S AT
HERE K o
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6.1.4 §t3xfFiBlEH 4 BIRES T

XGBoost-RankNet #AUE Ay —Fhfh & HE 724 2] 56 IR TN R S8, T2 B
FH 5535 F gl 7 5 408 AR AL 54T 55 - XGBoost-RankNet A& 5456 & $ 44 5 4t
KM EHT TR AR R, P2/ NS (W IR E . = E HiF AR
BOESE) TR . HHSAY, R RG0S E, RIUAEINEE LA
BRI MmAENRESR TSN R thalh, BRI gt Fi w5 T 7 se S EdE,
MESZHERIAES (B b, BURTRE . IRAVLHIEHSE) nlReS h h B B35 7%
5, SEEAIE AR SR IEF P BT R R Rk, BRI Py Sl &R ZE BN, SERRMN H H AT
A] e H I HE 4 B WU B 1k T B SR B L .

6.2 REMR (BEFFERIH . RBHFESF)

6.2.1 BT 1HHUEF TOPSIS FZEMFHEHIEMAES T RE

WAGEA TOPSTS JHLRE LR G5 8 2 NN A, W maclh . SCE IGO0 STl 7k 3k
Re 15, XS TTEATAR AT, AT CRAE DAl 285 SR S A T A2 W . i i ALE K3
AINAHLH], AR RE SRR & [N 3R 0 B2 RH AR, (45 Al &5 SRS IR A kb e
BRSZBRTE L. HEA, TOPSIS J7ik LA faitb HvH A0 BRANTE M RO PPN AR e, (/38R 5 T
St B SRR, ARFIE S H T PR VH A AR SR 12 R B AT B ) w] R
HA SRR AR B 1, Behs 3R S IR SR UL i AR, FF ORI B
HIEWE .

6.2.2 BT 2 BT /R A-ERE-REEEN A RTT DRARTFE

MRIRE

BT B AR RO IR R T A% BIR 0 Y 22 T S e BRE LA R A R Y
FHEMKIGE /7, L ERRN SR8 18— BOEAT 2, BEUSAs i S BREE 254 . TE I
FREEEPEATT KOS R, s U RS e . HL B B AR AL R =, AL 5 T
HRASCEL, B AR NI TASE H AR BENE ELRSCILIU L. I, RS
RN 2RI RAETT, VAT RO S R i AR, & R 2% (3R IE it fm) il b
b, WA BERERI AT RN, e AN Y R B AR T B E BT, N R A N
X HE AT AR, B REFRGEINE . e, BARLAENS RIE O 52 2% B UATAS ]
FEEB AR, REE T B R Sl S M T A 85
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6.2.3 Dijkstra F 2 &1 +BallTree B F 5| HEEH EZIER

Di jkstra f 4 B 15 +Bal 1 Tree 23 [A1 %R 5| +1i A& HIEBI AL BA & AU B A2 AU RI BE 77
I Dijkstra BIEREMSUERMTHE H R ERAE, I HAe 0 PRos e B S B AR RS, R fR
FHEMALNINGEAT . R, BallTree 2 ZR IR T BT B A, JOHAE KRR
WP, RERE R T BRI ACE, B TR RIIR . BEEERN SRR
R P A AR Y B 7 52 4 B e T T TR R B 4 =) B A SO LB AR R R 5 58 e il R AE T
ST AFRARAK R IILER . 454 Dijkstra 5 BallTree RIACH, %BAY RERS 715 N %t
2RI TR TR R AR OL, 1 — 4 1 B AR 0 mT SE 1

6.2.4 XGBoost-RankNet {28

XGBoost-RankNet 181 H. & S 2 (I RE 1, il & T XGBoost ML K H2 Tt 5 RankNet
HIHEF 220005 Re A R 3R A, JUHGE A T T st I8 7 AT L]
ACEEAT DS o A AL BRSO 1 e 7 AR 9K, XGBoost 1 N T TR SEmt (1) 5
W, RERS R A AL B B A, DU EAT VNSRRI T, E K AR A o A R B
. tbAh, XGBoost HASRAIMAFEALEERE ), Wi HaLEe. MHMAHAGRE, $2
B A RS S, Mg 7R T AE /. RankNet FOHE AL G {5 fH AR AE AL
HEI% T (] P ARDC SR, RERE Sy BIHEL AN E i, SN R R MR FRRS . &5,
XGBoost HARIRIIZALEE ST, REMSA AR LG, &N SEBR L 3E v a] BE LK) 22 A
B A2

6.3 REPES
6.3.1 ETHHCERM TOPSIS FENBEERNHITMAES TS ER

JEREBGEAN TOPSTS J7ikREns 2 T 2 MR HEAT R, HEf A £ —E BB
B5E, BGERIAUE BUE A N BOVKAN NN 2R, w2 B R S (10 0 HI W semi,
M-S BOPAL &5 R AT NE . IR, TOPSTS J7 AR AN T b RO EEAE AN [R] I [] 55 PR FF
AR, AHSEER b, 0T A S AN R SR B I TR RIS w] e A AR AR A, AR L AR G 5K
PR LB AS RS, DURA DR VFAik 45 SR 10 v PE AN 20k

6.3.2 BT 2 BT /R -ERE-REEEN A RTT DRARTFE

MXIEE
RO NN T 2 BERE, R E AR R . A%
SR AA P EERE, MIBEN A, G, BT RIS, TR
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FERERR A R A 2T, TR e Z HTNT R, Ah, BEEERAR BRI
BEJ), (AFEACFR AR AR, BUAMITF R E, PIRE S BURMR A, A
DA SIZ B W] I 5 e (A B 5 SR AR Ak, s B A S B 8 HR AR
6.3.3 Dijkstra S22 +BallTree T HH 5| -HREE K &R

AT ) — AN S R AR BB AR, Dijkstra 5351 BallTree %5 [A] R SR T —
NSRS . SR, 7ESEBRILFESFE T, WRESIBRIRR B . B S, KR
TAESNASH R, R LR YEH AR 2R 2 AR R SEPR AT AT, T S B A R 45
RESEFRERATE 73— S R s AR 1 B, RS Jk B AR R EE
{EAERLERE B SO E T, BIETT RS AN RS AR, M Joy2:4 21 5 1k BEAR 1) %
IR T %
6.3.4 XGBoost-RankNet 28

XGBoost-RankNet 1584 (1] — ANk f R AAAE I G RS . U AC 3 B 20 a2y
TR 2 s A BHE LA, BT RETE IR LRI, (7RI B s s 25
e R N R BB 2R X, S BUSER oA S B )
et o Mo, AZABRORARFAE ) o 2 A R i B R . W SRR A A BURHIE AR AL B
TRy, Al e B FONRS FE R TR, AT 500 5 24 PR Tt 485 SR AT T SR SCHRefe 7

6.4 {RBIMHES

ST RIBGEAN TOPSIS JiA MBI M PG S S VP R BB T2 (K BT 7
&N ani = R RN P 3 BTNV EINVASE e R (LB 2 =E RS 1 LT P IR A
KR FABLLRI S Al s . AR R, BGRB8 AU R 145 1F
fili R 2R A B 215 3 & B ek, T TOPSIS J7 ik MG fajfb it 5B 8%, (615 2 4852 1T
AR SNSRI W . BAOR UG, BIBGEIE I B4R PR AR EREAT T3, S i
BE, B T AR T, PRIUE T PPl A2 PR AT HER . TOPSIS J7 ik i 1
AR HE T30, A B oS P A W f e . AE BRIVl R, AR
MG LRE 5 MR STHARDL S WK AE 158 2 AR, it — A W
R BUAh, AR RE PEAT R JE PR L RENS iz B T Al s, s SREOR
DAL I bk RIS RO DA 55 )L, BE— 2D ST LA 22 ARk SR SCRF R B B A E

ORI R R A BRI AN T8 7. 2T 5 H AR s - B AR -t
PSR IR TE RIS Y B AR 32 B 1 S AR SIE A, (B R] LR IS HET B Al SR g 44
AR T SE AR LU R I A M 2% (AR SE U . FEARIN 75 R, HAReR %L
P DARYE SR RHEAT I, Blanmaiigie. mORME. m/MIESE, B S e
T A [R5 2% B 1) I 28 A A il /. Dijkstra B¢ i 26 46+ Ball Tree 7% 7] % 5| +Higt A% S Y,
b7 THEEAR, @R N T B3 S5, SsSEiEE . SN ARRESUR. Dijkstra
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FRAEF S M PR B0, 177 BallTree % [8] R 53— DIk | A2 & W AREE, J0H
FeAE RSN B AT 2R A5G T, RENG IR i N AT I8 ARk, AL BRARIE £, BbAh, 1t
FEBER & R R AP M IZ AR AL 2> F AR DU R B €, R SRR Hh REA R
5 S A I ) ) AL

XGBoost-RankNet #AAEy — A E U HEF 2 2 TR, B 138 auE iy oh,
ERENST I M T HERE R G RIS HIPAT TN Rl E A 2 A . Ham ok
IR AL BRI HE PP 27 2 BE 70 BERS RO R e Bdia e, BRIk B Sk £ AbERAAL 5,
S A B TN HER P . R R AE AL FR O B 1 . XGBoost-RankNet Hi 5 HRI# I 25
I H i W6, DRUEAEZEAE SC PR B H] P R SE P o SXAMRALE F T 2 Al kA% Bk e 1)
A, RENS R SR SRR E O HE P 4 R AL A

SRR, X LA T AN RENS fift o 2% BB B AR 1), 3 FAT R (1015 AUk B
PERY k. Bk RAER T TREAL Wik, R AESCE AL . YIRECIE . HEPE R
GLAEU, XS AR SR A RN A TR Ty 5. I IR B AR . RRSH U
AN, XA RE S5 B A% 2 AR (N B 37 55t R SR I RAF MRS SCRE, B /1247 Mk SE B
B v R BRI B A LA B
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SE 0B

[1]
2]

PNER G T 5 1 R 25 S TR A -TOPSIS V2 v :ifg b XU L 45 4 5 R 2 i
MIFAR A 7T D). K FH B4, 2025, 46(04): 406-414.

T, 2 A e, O B R, S AR - K R B BEVE Z AR PR AL “ TR - TR T 2G0T
1 LA K 1 5 BERR AR FH A 72 [J/OL). I 32 [ 22 (5 24,1-6[2025-05-10].

INERZE 5 T 0 A R, 25 TR A -TOPSIS v2: v it b X B JE At 45 4 T 38 22 s
PRI 7T [ 7). K FH g 741 ,2025,46(04):406-414.

X E, TR, 25 B, S5 R P 22 Y R 0N 1) [ = K & s AR R X IR U K e
3T [I/OL] SR 22240 (5 BB 2 h),1-17[2025-05-11].

2 S R il 1B S il [ ) Y O S O RS e~ U 1 I L R = R
F£,2008,(15):80-82.

B, PR SR R T B A AR VA T AN AR AR A T V29T 0], HA A
HEHAR.2024,20(36):45-48.

gk 2 T2, KA UK. 3% T Dijkstra 5092 1952 18 75 SR LRI B A 0] 08 2 ) @it L —— LA
2024 A B BT SRE H B AT IR %,2025,(09):86-88.
VA 2, 52 28 JE T GIS 5 XGBoost 51 135 7 % A% 1 8t il F ) s 7R
FL[I/OL]. AL 5 i K2 22 (H 2A B hR),1-15[2025-05-11].

5Kk 47 i, 77 B BTDGCNNG: [ 1] =4k il = #4584 11) BallTree 24 BB R4 N 45 )]
NIRRT BN R 45,2022,43(11):2342-2347.

[10] #F¥. RankNet 2 > HE 7 H2: 1K) —Fh G [D]. 735 AR 22,2017.
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B3R

Misk 1:

RN (B -

import o0s

import numpy as np

import pandas as pd

import zipfile # WAMHEKFA
from tqdm import tqdm

target_years = [2021,2022,2023,2024]

# WO s

all _data =]

# ) B zip S

if os.path.exists(data_folder):
zip_files = [f for f in os.listdir(data_folder)

if f.endswith('.zip") and any(str(year) in f for year in target years)]

print(f" 4G40 H {len(zip_files)} A zip SCAHF...")eee-

if all data:# & FFFrf %k
final df = pd.concat(all_data, ignore index=True)
print(f"\n/ JRINEEEL {len(final df)} Z%ic% (2024 4F)")
print(final_df.head())
# RAFE] CSV 30 CERC/F A AU B AR )
output_path ="'./data/all weather data 2024.csv'
os.makedirs(os.path.dirname(output_path), exist ok=True)
final dfito_csv(output_path, index=False, encoding="utf-8-sig")
print(f'7 #ifls CORAFE] {output_path}")

else:

print("\n X EAT IR AT EcdE ")
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Misk 2:

BIRE 1 RKF ({5 -

# FIEEAR bR

norm_matrix = np.zeros((df.shape[0], len(benefit _cols + cost_cols)))

for idx, col in enumerate(benefit_cols + cost_cols):
col_values = dffcol].values
col_min = np.min(col_values)
col_max = np.max(col_values)
if col_max == col min:
norm matrix[:, idx] =0 # WRSEHE, HEXRNO
else:
if col in benefit_cols:
norm_matrix[:, idx] = (col_values - col _min) / (col_max - col min)
else:

norm_matrix[:, idx] = (col_max - col values) / (col max - col _min)

# AL

m, n =norm_matrix.shape

p = norm_matrix / norm_matrix.sum(axis=0)

p =np.where(p ==0, le-10, p) # % H I log(0)
e =-(1/np.log(m)) * (p * np.log(p)).sum(axis=0)
d=1-e

weights = d / d.sum() if not np.any(np.isnan(d)) else np.random.rand(len(d))

weights = weights / weights.sum() # HfCRECE AN 1

print("\n/ FEARELE:")

for col, w in zip(benefit_cols + cost_cols, weights):
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print(f"{col}: {w:.4f}")

# TOPSIS 5
weighted matrix = norm_matrix * weights
v_plus = weighted matrix.max(axis=0)

v_minus = weighted matrix.min(axis=0)

S plus = np.sqrt(((weighted matrix - v_plus) ** 2).sum(axis=1))

S_minus = np.sqrt(((weighted matrix - v_minus) ** 2).sum(axis=1))

C=S minus/(S_plus +S_minus)

df['score'] = C

# ey

df sorted = df.sort_values(by='score', ascending=False)

# DRAFEER
output_path ="./data/final topsis_ranking.csv'

df sorted.to_csv(output path, index=False, encoding="utf-8-sig")

print(f"\n/ CARFFRAFFFE R E]: {output_path}")

print("\n  EEFERUAL S AR ")

print(df sorted[['city', 'scale level', 'frequency suggestion']].head(10))
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Mi% 3:
o) 2 FefREfR (FB5) -
IR IR fF IS IR S HARAL IR RIS AR &
Alpine Alpin Trail de Pichauris - Ultra Duo (FRA)

Alpine Challenge 100 km (AUS)
Alpine Challenge 100 Mile (AUS)
Alpine Challenge 60 km (AUS)
Antelope Antelope Butte Grind 31M (USA)
Antelope Canyon 100 Mile (USA)
Antelope Canyon 50 Mile (USA)
Antelope Canyon 55 Km (USA)
Antelope Island Buffalo Run 100 Mile (USA)
Antelope Island Buffalo Run 50 km (USA)
Antelope Island Buffalo Run 50 Mile (USA)
Antelope Island Fall Classic 50K (USA)
Archipelago The Archipelago 50 km Trail Run (DEN)
The Archipelago 100 km Trail Run (DEN)
The Archipelago 70 km Trail Run (DEN)
The Archipelago 100+70 km Trail Run (DEN)

Austria Austria Race across Burgenland (AUT)
Bafenshan
Bali
Bear Bear Bait 50K Ultramarathon (USA)

Bear Bait 50M Ultramarathon (USA)
Bear Blaster 50K+ (USA)
Bear Trail 100Km (BEL)
Bear Trail 58 Km (BEL)
Bear Trail 83 Km (BEL)
Bear Lake Ultra Race (USA)
Beauty American Beauty Ultra Run (TPE)
Beiling Beijing 55 km (CHN)
Beijing 100 km (CHN)
Beijing 100 miles (CHN)
Beijing Dazhuangke 50km (CHN)
Beijing 100 Baoshan Trail - 50km (CHN)
Great Walker Beijing - 50 km (CHN)
Beijing Lingshan Trail Race (CHN)
Linshan100 Ultra Trail Beijing 50 Km (CHN)
Beijing 100 Baoshan Trail - 100 km (CHN)
Berry Berryman 50 Mile (USA)
Berry Long Run (AUS)
Snowberry Creek Trail Race (USA)
Best Best of San Diego 100 Miler (USA)
Best of San Diego 50 Miler (USA)
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Bestmed Chokka Trail Run (RSA)
Big Big Buffalo 50 Km Endurance Run (USA)
Big Buffalo 50 Mile Endurance Run (USA)
Big Butts 50 km (USA)
Big Butt 50 km (USA)
Big Butts 100 km (USA)
Big Day out - The Crossing (GBR)
Big Dog Ultra Trail Run (USA)
Big Day out - Granite Tor Marathon (GBR)
Big Hill Pond Walking Tall (USA)
Big Hill Bash Ultra (USA)
Big Stinker Urban Ultra (UAE)
Big Turtle 50 Km (USA)
Big Turtle 50 Miler (USA)
Big's Backyard Ultra (USA)
Bigfoot 200 Endurance Run (USA)
Bigfoot 40 Mile Race (USA)
Bigfoot 100k Race (USA)
Bigfoot 50K Trail Race (USA)
Bigfoot Snowshoe Festival (USA)
Bighorn Mountain Wild & Scenic 100 Mile Trail Run (USA)
Bighorn Mountain Wild & Scenic 50km Trail Run (USA)
Bighorn Mountain Wild & Scenic 50mi Trail Run (USA)
Bo Ultramaraton Borak (CZE)
Wild Boar 110 (BUL)
Ultratrail Bosques del Sur (UTBS) (ESP)
Bondi
Bostrails
Breaking
Brisbane River Run 50 Brisbane (AUS)
Brisbane Valley Rail Trail 50km (AUS)
River Run 100 Brisbane (AUS)
Buffalo Palmetto Bluff Buffalo Run (USA)
Antelope Island Buffalo Run 50 km (USA)
Buffalo Stampede Ultra SkyMarathon (AUS)
Buffalo Stampede Ultra SkyMarathon - Grand Slam (AUS)
Antelope Island Buffalo Run 100 Mile (USA)
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Misk 4:

BIRE 2 RE (85 -

import pandas as pd
import networkx as nx

import math

# 5 A6 744 B JE 4 e 1)
datal = pd.read_csv(r"C:\Users\chelsea\OneDrive\5 HI\EHEEE 5: 7522 i FEAtEE ¥ \Ph e i 1s
AR S5 B csv")

# ATENEE Y G
print(datal.head())

# O SO HAAFEIE R R A (AR LEAHEE A RO
def calculate_distance(latl, lon1, 1at2, lon2):
# HiERPRE (R KD
R = 6371000
# QUIEK, IMHEEER, FEA LR
def create_graph(data, distance_threshold=1000):

G = nx.Graph()

data_subset = data.head(100)
for idx, row in data_subset.iterrows():

G.add_node(row['id"], pos=(row['wgs84Lat'], row['wgs84Lng']))

# OASINI, MRS R A R
for i, node iin data_subset.iterrows():

for j, node j in data_subset.iterrows():

ifi>=j # WHRESITHE
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continue
latl, lonl = node_i['wgs84Lat'], node i['wgs84Lng']
lat2, lon2 = node j['wgs84Lat'], node j['wgs84Lng']
distance = calculate distance(latl, lonl, lat2, lon2) # 58 F 3 i 0 25 11 5 bR 4
if distance <= distance_threshold:

G.add_edge(node i['id'], node j['id'], weight=distance)

return G

# QK
graph = create_graph(datal) # fBiciX AT RAEME 2ds, T DR HE 75 SR U1 #e o 5t mi Hotfa

# IR I p A 1Y 50 ID

nodes_in_graph = list(graph.nodes)

# RV B A S — AT AN S AN f (Rt ) A A ID)
start node =nodes_in_graph[0] # HEFEE—AN17 sAE D i

end node =nodes in graph[1]  # EFEEH AT SERA S

print(f"Start node: {start node}")

print(f"End node: {end node}")

def find_shortest path(graph, start node, end node):
try:

# THRRRERAE, FETIORIRE (RIEEED)

path = nx.dijkstra_path(graph, source=start node, target=end_node, weight="weight')

path_length =  nx.dijkstra_path_length(graph, source=start_node, target=end_node,
weight='weight')

print(f"Shortest path: {path}")

print(f"Path length: {path _length} meters")

return path, path_length

except nx.NetworkXNoPath:
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print("No path found.")

return None, None
except nx.NodeNotFound as e:

print(f"Error: {e}")

return None, None

# ARPURAL A2
optimal_path, path_length = find_shortest_path(graph, start node, end node)
# B JF IR B R A7 2T A

datal.to_csv(r"C:\Users\chelsea\OneDrive\ 5 [i]\5¢ % £ ¥ .csv", index=False, encoding="utf-8-sig")

# ECE R R R R AR AE B IR AT 2 A
if optimal_path:
path_df = pd.DataFrame({
"BAZ T range(1, len(optimal path)+1),
"7 55 ID": optimal_path
1)
path_dfito_csv(r"C:\Users\chelsea\OneDrive\ & [\ 7 % /2.csv", index=False, encoding="utf-8-sig")

print(f" iz FH 4% 12 CR A7 2 C:/Users/chelsea/OneDrive/ 5 [fl/fx fi B 1%.csv")
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Misk 5:

1B]RE 3 K8 (ER4) -

if name ==" main_ ":

# WEBHLA T, BORES Re] HI
random.seed(42)

np.random.seed(42)

# B A AP A

data_processor = DataProcessor()

# LI
print("JFREEEUEE...")
data_paths = {
'accommodation’: r"C:\Users\chelsea\OneDrive\ 52 [HI\B &\FH £ 45\ Ei 45 5: 7 22 77 SE Al
CEEBD) \PG 22 7315 IR 55 208 .csv,
'restaurant’; r"C:\Users\chelsea\OneDrive\ 5 [\B &0\ff AH A0\ EH 4L 5. VG el SEmbi gl (G
B\ TR R esv ",
'road_facility": r"C:\Users\chelsea\OneDrive\5 [H\B &2\ £ £\ B s 4 5 78 2 i B mtidis (G
B\ 2 T R B osv,
'scenic': r"C:\Users\chelsea\OneDrive\ 5 [I\B B0\FHAF A4\ EE 4R 5 7 22 T Bl il ()
\PG 22 117 RS 44 B8 es v,
'subway': r"C:\Users\chelsea\OneDrive\s& [H1\B #30\Ff {1 H4m\FHAF 9. Pi%2_2024 1 2k \ vt
272024 FFHRBER LS R (B A xlsx",
'bus': r"C:\Users\chelsea\OneDrive\5% [\B @\ Fi 1 Z BT 82 PH 222024 44 52wk i ML i
HOR\PE 222024 FEA R0, AURIZR B B A A3 T (B AL xlsx”

}
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# SR
for data_type, file path in data paths.items():

data_processor.read_data(file path, data_type)

# AL ERE A
print("\n FF46E AL PR A S
for data_type in data_paths.keys():

data_processor.preprocess_data(data_type)

# SRR B K
print("\n JFUGRAE B EAE...")
sample_sizes = {

'restaurant': 500,

'scenic”: 200,

'subway': 100,

'bus': 300,

'road_facility": 300

sampled data = {}
for data_type, sample_size in sample_sizes.items():

sampled data[data type] = data_processor.sample data(data type, sample_size)

# DRAF IR EAE B
path_df = pd.DataFrame({
"BAZ G range(1, len(best_route)+1),
"7 55 ID": best_route,
'Zh " [graph.nodes[node]['pos'][0] for node in best_route],
"2 J%": [graph.nodes[node]['pos'][1] for node in best_route]

)
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Mi% 6:

BIRE 4 KFS (EB5) -

# U B
chunksize = 10000

data_chunks = pd.read csv(data_path, chunksize=chunksize, dtype=dtype dict)

# 8 L H AL R 2
def extract last date(date str):
if isinstance(date_str, str) and '-' in date_str:
parts = date_str.split('-")
last_part = parts[-1]
# WS last part J&5¢% H Y
if re.match(r'\d{2}\\d{2}\.\d{4}$', last_part):
return last_part
# WRRS T HASE (W1 07.2018) , b4/
elif re.match(r\d {2}\.\d{4}$', last_part):
left_parts = parts[0].split(".")
return " {left parts[0]}.{last_part}"
else:
return np.nan
else:
return date_str
------ # o E IR R
batch_size = 10

merged chunks =[]

for i in range(0, len(processed_data), batch_size):
batch = processed data[i:i+batch_size]
merged_batch = pd.concat(batch, ignore _index=True)

merged chunks.append(merged batch)
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# BEIAHLIK A7
del batch, merged batch

# RAGIFITAHR

df = pd.concat(merged chunks, ignore index=True)

# W ARETT 100,000 17

df = df.head(100000)

# R U AT 2 b e

top k=0.1 # A 10%
reward_cutoff = int(len(X_test) * top k)

top_athletes = X_test.nsmallest(reward_cutoff, 'Predicted rank")

print(f"HEFE 2B AT {top_k*100:.0f} %11 =384, I {len(top_athletes)} \")

print(top_athletes[['Athlete age', 'Performance seconds', 'Predicted rank']].head())

# o3 HT IS A S 2H 3 S B

group_competition = group_stats.sort_values(by='Std time', ascending=False)
print("3E BB FER A )

print(group competition[['Age group', 'Std time', 'Num participants']].head())

print(group competition.shape)

# HRAE PN R BEE AN A 22 il EE A1)
defreward ratio(std):
if std > 1000:
return 0.15  # 2ZJhAT 15%
elif std > 500:
return 0.10  # ZRJiTT 10%
else:

return 0.05 # 2ZJhET 5%
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group_stats['Reward ratio'] = group_stats['Std time'].apply(reward_ratio)

print(group_stats[['Age group', 'Reward ratio']])

# LR R AN BRI SR s

reward_suggestions = []

for (year, event, age group), group data in df clean.groupby(['Year of event', 'Event name', 'Age group
label']):
# IRIUZAH 22 il e 4]
reward_ratio = group_stats[(group_stats['Year'] == year) &
(group_stats['Event'] == event) &

(group_stats['Age group'] == age group)]['Reward ratio'].values[0]

# THEAL I AN
num_participants = len(group_data)

reward_count = max(1, int(num_participants * reward ratio)) # F/0¥Jih1 A

# PHVHEZ BT reward count Iz z) i

top_athletes = group_data.nsmallest(reward count, 'Performance seconds')

# DRI
reward_suggestions.append({

"Year': year,

'Event': event,

'Age Group': age group,

'Reward Ratio': reward_ratio,

'Num Participants': num_participants,

'Num Reward": reward count

)
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