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ABSTRACT

Our society is highly industrialized. When facing the problems of fossil fuel, peo-
ple now focusing on the clean energy more than ever. Electrical Vehicles such as Tesla
and BYD, are now process an increasing portion of vehicle market. As a result related
infrastructures are now is very important to civil engineering. This article study how to
make optimal charging stations deployment for a certain city. This article exhaustive-
ly investigated related research work. It provide a clear references for future research
work. Most contents are related to Charging Station Deployment and Trajectory Data
Mining.

Since this is the era of big data, this article also discussed how to use the big data
to establish the model. It is different to the traditional optimization way. Data driven
approach provide a novel thinking to this problem. Particularly, it utilized the Shen-
zhen taxi historical trajectory data and Shenzhen map data (including roads and existing
charging stations) to estimate the charging requirement and the optimal traveling strat-
egy in the city network. Corresponding to the charging demand, by using Top-k model
and kernel density estimation model the optimal deployment of charging station can be

found.

Keywords: Electrical Vehicles, Charging Station, Optimization, Deployment, Big Da-

ta
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BFIE NHEGRIE

DRI AT 9 F i A0 G R P L 22 AT k320 5 4t F B0 7 7 i
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g 2e TRANNRZ K, NEIRIE I MER M T F 2 5%
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FE I G X AL TR REERE B AF T SR R, AR
MiE AL E, A EA/NESZ IS SRR R, AR M, BT A,
MEAMRE LSRR 3% N R E 10 78 f i A7 B I HUNTR N

2.1.1 EEME

FEIE 25 BRI 0 R 38 R XA ) A g DO TR o B A s 7 o ZR A 2
SRAERY [1]o AR &1F B BLRT AN G (2], AW FORI 1 A4 GE i it eh — FF A
77 3R 1) R VA Dy e K st PR L B R 0 T R A R R BRIEZ A1,
WA H Bl G2 M SR AR 0% [3] Bl B A2 — DX 2 RN 7
2 A RS TT I RCR PN T, DR R e 2R G B B R 2 8 #3 UR € 78
Rk AL BN tBATETT [4] DAEREDAB, 2 A b5 AL A5 78
s R, JFHZH T E B 2020 SEAEE AN R tBA ¥ Db
AP [5] PR AL E NG T B R A e, thEE R A R RS 7E H
uti, PASOR LS . AT LRI HLONBIE T H AR B 78 A st R A 5 5 (6] & LAH]
PUR AR S AW FC H b, W50 7 B s, Wi S 3B I 0T 46 78 Lk
ZHM AL E . AW (7] DU SRR B R v aRE, e E 1 s R T
—ZHr BT E T S %8 I A B R EOR R AL TE b A B
MIWFFT [8]. tHAEAL 1 PARIETE H sl fe/ NEE B O H b A A, JF BRI 4%
SRR S SRR T [91. 25 LAAT ASE ok MBS LR M AN BN H AR, BT
LS ST AR N ) S ORI R (1070 27 DL R S AR O M B %, BT DL A
o R 2 P R RO 117

212 ZEHEFBLEZEERE

PRI g 2% 8 B 408 T FL R FR) 45 40, A RIE 7 DA R B~ 4 0 A B S R BTt e
fr BN [12]. A [ 25 8 1 5238 A E R 45 P AN DR 3 AR 131 i
R RS R R E S A, A m g R L. W&k, e, WSS
FHBIAHRE. A5 [14] FIH T Multiple-Criteria Decision Making (MCDM) 2K
eEf E . BARKUAIF T Technique for Order of Preference by Similarity to Ideal
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Solution (TOPSIS) KA FBr. A — 8PP HAbREIF A AT 4 #ERA 11T HA B 8-
%, FTUAERI A 7RO k. WA TR 25 R TR P R 2R R R %
R TAE [15]0 BARRIERM 7 Wb ki, el 17— R r) ol iR s
BN REE . Oy T BRI FH BEAR 1 55 32 RE 77 LA S el b 2 Al i 2 1 s R PR32 B
S, [16] AL T Z uhE U, DU/ RE R AR SRR FL sl o B AR, AR
TRERA SRR . A TARLL [17] DL 58 AT AT P 78 AR AT 47 9 o 55
&, F A0 R BOR A AR B AL B . AT R A BRI R 1A A SR A 7S
Lt 67 BRI IT (18] BR 1 l/MEBE SR M, RN B8 7T 1E 51,
AR, NDEEERmMN R, A RER B st B EE 2R
MR [19]. & ViEsE el st ], A EREERIL, M EE RS E
BRI R

2.1.3 KEIRIRENEVIE

[ 4% 725 FH S ABL T Torvieh sl H A 7 S SRABNEGE & mT AT (1, (B Hd KBl X 7
A7 BT 3RAT 25 8 R 7 HL sl A R0 ). [20] A AR SR AT 78 AR 45 Hi ) B
AR B 34T R, AN 75 ZEVF 22 7 S8 R BRI H A AN H B3R v N o
ORI E I LU A3 2o R TT SR N =20, TN E, DR/ S
PRI 8]0 H b ok 8 b AL B, fJm AU HEBAIE O IME 4 B — > Fe sl 7 i
FEHME. 7R H AT 2 E L 1A HAURS (0 3% 75 it g B2 R grie vt 7o il (1
A (217 RIFFHT T AL RGN TATRE, - T W 2 A AT RE M 70k
AT AL A PO B TE /3R, LI N 42 52 A b ik AT B 25 O H
i TSR TS R AL B . A WTTT [22] DA LA, A 78 HLh B 1%
SENTAE I s B, DA AL AR B il SR SR . AT [23] BMT N
PEONEER, AR AT EARE NS, BB TSR AT # R B9 E ] L 3h 4=
WMEARERL, IS HAIE R 78 R oA BT 256

2.2 HTHIEIZ

PSSV 2 = LHBCE | GPS(EFREN R G Bk, FHmT UKEERX ik
AL, JTEWAT. SRR, X Rt m DUSCERAS B ) A AR AT B
RO . [24] X EEEERE T AR FH SR AT i N B 8 B I L f%
GiOTEWIN . tetn: GBS, H el E AL BN, RIS 3T N
AT, DASHAR B T BURSS o 1K 8 F A OR B NSRRI AE T

SR, T 1) B, AbFRANFZ R ATI IR 2 JE R A PRAERYERT . b
HARARZARR, MECVE P Bda A € SCRE, dERLBEAT3E— D 9248, 4b
HRAR 2 KSR EARE 0 FFERTRE )T o S B SR UL 2R E0 A (1 42 4 I HE 2 43 o =
MR 1. BIENWE, 2. UEBURIZIEEOR, 3. M. KPPl Bds 248
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I prediction
Traj. data Pattern bl
F - - Clustering | | Classificati N
mining tasks mining discove Ty
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2.1 Trajectory Data Framework[24]

2.2.1 HIETIALIE

TETUARER A, W A INEE . BIRERE: X — D EEEN T HIBREIE
HR S0 e S R R B I P2 O A ([25]. o BRI % S B AN T
B P b 5ORIEE AR SR PR ) (b dn: F o KB IE, Al ReR B4 1id k.
[26] 56 —AERAERDER, BARPIE T UL N FEE [27] TR BT AN [H] 1
ITHARES, WARIMPATHESE B . RIUFHI5 B TR, [28] RS MEfE R A
KA 55 T 20 BEo [29][30] 28 = Al R BIRANTE . T 48 2l i AR R A
KRN, RARREE AR MATHHEN . A A RE S T 56T B Eds .
[31][32][33][34][35] S VUM /ERFFIE, T2 vl 2 A [R5 & R AR,
SR 2 B HCR R, REERIG T REA . XK S EOL SR 2 18] 1 EL A T4
Mo [361[37] BT HRIEHIEE G —. o MRELMmAE, Tl sdE
IR B2 K, RIS ONRER AT 2. FHSCHT 7 TAE [38][39] B 1E
i E L 5 5 1 R B 08 1 B 5 TR AL AR A

222 HIEEE

ol & B R PULEHE 2R B A R L, R 47 A A & 2T B T A A Ak 2
KMEHHES . EEAMWIT AT BRESU L EEFERGEMNERESN.

BRESs A7 AR AL R P S AT B I e A AR H AR, RN AR 22 3
HOEE AR TUR, A VF 2 B 5 4 B IE s B L R P DAY A7 B 75 K
[FI b 1B T H . [40-42]. 4 Bodl AR 8 H 2 B HER R0 T B,
PR A I 2 SR AR AE B R A e 4 R A P . R R A R
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JE4E RS kAT . (HRARX W EEHIESE. [42] 28 T — ML AR %E LR
R8RS XATTERIA T DI S ORI B AR R RS, RIS ERE T
SR T, . S A — et TN R RO AL SRR B, X RE 1A T Sk AT LA
NRE—FEBELE. [43, 44

BT ARG AIBFREEH) 07— BRI n) 8 Ak 2 G 4] o g 8 1 B0 8 ik AT i A7
[29, 30, 45-48]. Lt SharkDB[29, 30], X&— N EEMEAF RS . MR
WL FREAE AR DI RE . N T N H LB R R AE, BB E el T o B Ao
X LCER Ty Btk — 2 R 4 AU A7 DL SR B2 96 - Trajstore[45] #& — 34
Mt R4, ] DUPOd Hh % BURE & DI () T B U R . XA R gt il i
BB R B, SR ARIEI (0 X, e XIS AE, T X
W EER . TrajTree[46] /& —MIabraity, A FRE BPULEHE. BiEH T4
Ll k-NN &) WA AR [47] &t 7 —Fli& A T 2R Ebr 451 R4t
XA TAE W Z0A B — PR AR B = B WA . 59 4h— AR TAE & (48], E
W T —MSHCE MR IME . BRI T 2 I L 2 8 P 50 1) 2 Bt
1Thr 5o

223 HIEEG

TEA B4R B SR G 0 SR b ATk AT E5 e 10 A ) A2 53 A — > B ) 1)
PLUR A AP B A B A LN . ML E AEMNEEgEAE T HE
ERMALE, FIRBAEE S8 e i B AT e . A2 e i — R A AL
BWoNEFMLTFRZEN. — NG BE R 2R EHESE: 4 EIiEH S/ E
I DA e — R A (R Bk i, S ERAH R RS . A A S E FT [49] @it
T k NI T AITA S € SR (-BCT) RIGHEE R DIRE. Hob—
ANIEAE AR [50] AR Hb i 1) BB SR g A i Bk, — /NEHLE B
PRIRITHL f 2 b — N B S N E . A REE A k N EERE
FERIPE (-ICT) . SEEE XSV 2 HUb H 7248 M A R K Bh. Bk
Vi Ath ] CAXF I 25 (8] BB — @ I, B ] DL v 7R RE E B ) BN (e, B
AT LA W 7E [ 8 & 26 FE VO N R s . file 5 AN DA 0L T AE A E B
B Y B A e [S1][52]. [51] WAL T A MER MR L R OR—
VIR AE S — B ) AT B8 A b e LRt g S T — B AR A R e b g 4l 25 b B
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—EMERVEE A A (Ebdn: PARE 0.95 BAF X 8] S AR AT BE B AL
B AN AL TAE [52] $2 4L T A v R L P 7E — B[R] T AR = )
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7T (53] R HH T AR — e e I R B A ) 5 — s AR B i g e Ak —A
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Rz iR 18 R DL BE 2 MR IR s, 3 IR R 2 A
i [62-64], AU [65] A IR [66, 67]. IR T2 5H —EHER
POBIL FIHFAAE ) — Bey e ol IR S92 4 32 252 09 1 B AR RS 3 (1 KL
B, 8 R I A SR s ST w2

B RAETEPODTR MR Esh L R K KA [68-70]. TODMIS[69] 124 1
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