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PN P4 g pNRY S’ N

K13 ik e

Bk 5. WK ITRC AT AMM.

BN B Tr:py— py— ... > po, BNIE G (V,E), P28 s AR 12, B0 SRR R ks
B B S patn -

l.for i=1to n do

2. CS(Trlil) & KNN(Tr[il),: // KNN 5755 FR B2 A Bk 32
3. ifCS(Trli]) #2 do

4 if G. # @ do

5. Clast — Ge.layer[—1]; // BUH 5% Kl dp J§ —AMEE 1 2

6 foreach c € CS (Trl[i]) do

7 G..C.add(c); I/ 5% s AL K]

8 foreach v e Cj,, do

9. ey — Fy(v > o); /1 WHEARNITE . A ) AUE
10. G..E.add(e,.);

11. end foreach

12. c.accum «— ‘I?ca}:[ (v.accum+ F,(v — ¢©)); /| THHE BFMER
13. c.prev « argmax (v.accum + F, (v — ¢)); 1/ -5 3% 55 R 9K A5
14. end foreach o

15. else

16. foreach c € CS (Tr[i]) do

17. G..C.add (c); I/ MR Ji — Mgk 1)z

18. c.accum < N(c); /] 55 1 J2 535 p 1) RAME R S5 T W s ik %
19. end foreach

20. end if

21. else

22. R « Pathlnference (G,) ; // ¥ & HEWT

23, Spn-add(R): /| K EEEIMAN S B A
24. G..clear(); // 525 24 ik K

25. endif

26. end for

5985 25 6 S HE I Pathinference 5334 B SR MEWT 5738, Pathinference SR MNHINAFIER G, , i Ji%
B IR 42 R.
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BE 6. PRLHEWTSTIL PathInference.

A AREE G,

fuh: Bk R

l.cor < argmax (c.accmu); // EHEIEE G, )52 Ge.layer [—1]7H RFMEZR 5 K HEIE 5 cour
2. for i = Glayers.size() to | o/l W ET 2 FIHEIE 1 2

3. R.add(cey.e); I/ FHEIE S PTERBL e INMNIGF 2k R

4. Cour — Ceur-prev; 1/ ZHTHT RUE N 2 AT AT HTIK

5. end for

6. R — R’ .reverse(); // ¥ 7% 25 RIS o K2k R

14 Dy B L HEWT 7R 6, 1 5 S b e a9 1) LT 900 A 1 58 B 5 py ORI 5 26 1 R AR A d K

(RHBE 5 3, ARG AT RIS R HT I A, 5 PITF BIBE 2k o e — che o che — cd.e, BIA AR08 X 1) 52 Bm i 2.
p ik AU . P2 R py iR ¥ Tk i
c| e a cl.accum=0.2
ct I lprev] & k| | ci.accum=0.4
(,‘3 i 3 E 3 p};ev 3 —
i prev ] | 3 1Y ¢i.accum=0.6
¢ % ct cy.accum=0.8

K14 R AR MR

3.4.4 HEVCECSL S AMM 85 2R

BN B AN KR i, BN R ST AN EOR k. AMM S IR IR ) 52 2% 8 H DL LA 2 21k
(1) A AEA G A5 A A A A A PRI, IR R) B2 2% P 0 Okm) 5 (2) T A3 P Hh AR08 S 41k B2k ) F) 3 RS M 2
ARSCAF T SCHR [14] HRmiise v 193 P 00 e o e 40 i 2 110 Dy >l 4 T R VR B, (e B 2 B0 T J A B
BEJZAT k /M i, IR 1) 5220 BE 2 O(K?n) 5 (3) £ HEWT S5 Pathinference i5ARS- X A%E s (R HTYR A, 1N 1) 52
IRIEH Om) . 451, AMM Sk RHEARIN R 5 2R 0% h O(mk + K*n + n), B O(K?n) .

=a

4 £ B

AATAGHT S0 A 1 6 P A RN 2 B, 45 TSI vk P UG M A 2 D Tk R ) 58 L. [T,
AATBET 8 AL, Horh, 920 1 M T IR RE T 1 4k Lo 4] A BLZE 17 46 577%% DPhull-ratio 1272, S5 2 FH T IRAIF
U A LI KFTS R85 A 30E 1IE B, 5556 3 A TS [ S 400 B DT EL807E AMM. (14 DG BC AL = (1 52
SEH 4 i 2 AU M I DS IC vk 5 A SRR HE 1 1 S TR 5095 AMML B4 T DC R A 46 LA SR 5 Tt AR 5L
2 tH IR 7 A0 S50 KETS %o i Pl DU e HEAf %< 1R 52 ) SE5: 6 TR0 UEZR i KETS S0 674k J5 (M A Hicdis R 7 42
rer P DE S 5 5 s 7 FH -1 3a458 B S A B 209 StayPointsProcess X i B UG Fic HERf 2R 1 5200, SETG: 8 X6 3 MK
SCHE) BAT ERE R HIHAT T 40T, SEIIBATHE Windows 10 #8245 RGN L, VNI FES 4 Intel Core i5-4590
CPU, 44 3.30 GHz, 7% (RAM) Jy 14 GB.

4.1 BUENA

411 BERE

SEEGAE TN T B T T IE B (OpenStreetMap, OSM. K ii: https://www.openstreetmap.org) ) )i i %
gl LA HE B 2 s, A8 T OSM SRAR BN A H B s, & THENFEE .. -V ZEEs L&
MNAT/N . OSM h & JSE B E T AN FIIFRRE, 38 3 JRIR T & J5hn4 55 [ Py 18 2% 28 24 (1) R B0 W 17 e LA R 3 I 4
T E. B AR S AN 1 15 BT,
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3810 HAEFIR 2023 FF 34 55 8 A
R2 MM EIEE R
Rt ks 2P 2 X SRR
45198 105795 RE112.7408°F R £ 114.199 1° 1b4i34.2773°% 464634351 2° 4905 km®
*3 BREKGE RS LT
OSMiE I Fr%s ESpp s = apit] TEEEE S L (%)
Motorway TR A 0.4
Trunk [ NS = 3.8
Primary e 1.6
Secondary WA 8.1
Tertiary X 17.5
Unclassified KoyJt s, 2 0/ NiE 34.0
Service AR 45 P18 i 26.9
Residential AT X 18 i 2.1
Footway NTIE 2.6
Cycleway AlE BT 4EiE 0.06
B 15 BT Y I
4.1.2 anEdE

Jils GPS HiEILH 2687214282 ik, MBRAFATEE KA. IURBMEAGHHF W BB RN LSRG, FR
2515378612 4513k, SR 10651448 45002, ¥ K 1349641 830 BT, B 5 A 18] Y R 2019 55 9
H 16 HA 2019 4 9 H 30 H, A& 3 B RALR ] (80 10 s.

P BN K BE A B 16(a) FIT7R, 29 75% MBS FE 43 A AE 14 ke, X0 BH A B K58 43 F P A6t ) 14
rh R R s R A R AT 2. B BT S TS B S AR S A W ] 16(b) T, Y B B0 R A Ay AT AR
50-100 m, HIMCTT LA H 29220 7 36 AT FL BN B AT 42 T BEAE 18-36 kmv/h 2 1), ASCEIEE HEBLZEH ) 1000 4%
U A, W FEEAT N AR, TERUG 250,

0~1 4

2~3
(a) PUT K EBA ) A1i 1]

K (m)
== 0~50
=3 50~100
3 100~150
=3 150~200
== >200

0~50

>200

150~200

100~150

50~100

(b) HLIEFRAR £ A B o A

K 16

FEPIE I ZEHE R
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4.2 WEEERRURREITFNRE
AR S A A UC RS 2 5 2 32K (8) Prons:

IGT|

Zcompare (GT[i],MR[i])/|GT| 8)

Horp, GT FoR bl ik L, |GT| Fom e bric i (A2, MR Fom UL ILRC S 2k, compare (GT [i], MRi])
T UL IERR S5 R GT (1] S ULRCET R MRIi], 475648, WSRO 1. A5 (8) M & T D VLB A s A H
AR I A DU PG S s SO VI I T B T2 A S maeh = Tmacen/ 1G]

4.3 SEI8 1: BT EHEEHIREEE L E L DPhull-ratio IRZE MK

S 1 T IR A SCHE H ¥ DPhull-ratio 53 Re 75 7615 A EE A 46 LU T 32 R, 4 W7 46 5 B0 5 IR i il
FIim ZE I E — e YE . BRATTAEH T 5 K3 B R 25 PED ., (max perpendicular Euclidean distance) LA %1
AR5 72 . A T AR SCHE HE ¥) DPhull-ratio 5794 5 DPhull S58ET T L, LR T e B 4 25 i 44 Lu A 7]
W P B SR PED oy, TR ZeATIAS T A5 240 40L R # (Jaccard similarity coefficient) i & 1 P4 Rl &k 4E fjfk i
PRI RHAE AR S IR ARBLEE .

WIEIRPIEN Trip) — py— ... = p,, WWERIEERTY : p," — p)’ — ... = p.’, B4l Reserve:{0,1i € [1,n]}
TR UL T BRI SR TAEAE T WS HUE Ty F, Reserve B TCEEUEN 0 3L 1, Reserve[i] = 1 7"
R pi AERE AL RE TP B OR B, 75 WU 55 5. PE Dy 1A PR 153 P S 04 7 440 5 P03 1 s KBRS, o
TP RA R ZE LR BRI H RR IR B PED o (M H T A (9) Fios:

PED, = llg%fi')lx] dist(pi,m) X (1 — Reserve[i]) 9

ForP, pi prev RNENIE Fipy AL Rpiy P BE B LI R p; AT B AR B (RN B, Dy e RN FUIE K pray BEN
HE A5 py R BB Rpy BT R DR B (R BIE RL, D prer = Dipewr F X WA h0AH S 13 B 10 2 B, dist(p;,
Di prev = Dinew) RN 15 p; BE B2 e B T 150 0E 2. B DI Rh BV TF B B I BUZE O B 220 23 000 A Reserve Al
Reserve,, Jaccard AR E I TH 5 J775 4 |Reserve; N Reserve, |/ |Reserve, U Reserve,| .

FATX DPhull-ratio 53255 DPhull 535 AEHUEAE 13 7146 ELGIAH [N (K) PED oy FR2EAT 7 I, BARMGE
T 4, 4 P RS BE S B E A O DPhull BEMZSEL, A SRS g 4 R IR faT Ak LU L AN TR SRS, R T e
R4 I B4 4T, 18] DPhull-ratio 035 LUAH [R] (19 ) 4k LU 06 JEREAT W14k, o 28 U 45 6 (91 2 TR 4 Bl 431 AR
[, B2 BT 1 T BRSSP E Dy BE B 134 AL B AR A I 18] 17 Pross. AR AT LU Hh: (1)
TP SEEAF R ) PE Dy TEARH 23 B PR TR LLAGT (1) TR e, 32 RO TR BB, fa Ao A £ B TR B0
T2, DS A S5 B 2 SR SR B ) AR (2) AR BB K Y, DPhull-ratio 5745 DPhull 53443 3 1)
PED o T893 B20E, i M A6 LE BB /S, 9 10% 15 20% I, DPhull-ratio 5% F 20 R B 4F. 3X 5] T DPhull-
ratio SV A0 56 BA SRk PR AE A AL AT R, TR]INASEFH BA SIS A0 23 ) 5719 A 3 e B 1) T B

70 | % —a— DPhull
60 —#— DPhull-ratio

50 F N\

40 | \
30

20 | =

10 | \\\\

0 H H : H : \ | e |

BRI IR B (m)

10 20 30 40 50 60 70 80 90
Pum e A v fE Ll (%)

K 17  SEEG 1: DPhull-ratio 57741 DPhull 5751 PED ey BEELEEE A3 R4k LA (1) 25 4k
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DPhull-ratio 5355 DPhull £k B RFE 5 55 4011 Jaccard ABUZR Kbt R4k L9 1048 Akl B9 18 B, M&h
AT LG H: (1) PR RVEE B AE A A 19 Jaccard AMRLR B i, TR LLAE1 28 10% AR BB T 80%:;
(2) Jaccard 1Bl 22 $i B 7 £k Lt 451 598 K i AN W B8 i, 3 5 P 17 o A 0025 B0 1) PE Dy IO AHARLE 2B A A 35— 5
(3) itk LB, Jaccard HBL R B, BEARIE 17 v AU, 765 b EL R AR I, MR 3f 75 B 15 5 1A A S 4 B
FEAE AT RIHLHI AT 2%, DA R A6 E 9 Jaccard AHABL R BB IRAIL.

100

%3t 926 94.0 950 958 96,6947
90.7 0%

9 + 871

85 1797

80 |

10 20 30 40 50 60 70 80 90
B A I RTAL Ha ) (%)
18 DPhull-ratio 1 DPhull I B [{HFF A 4E & 1) Jaccard AL 2R BB 04 & - Y 1o 4k Ll 45 (1 A4,

4.4 I 2: PULEHEE KFTS ZURIFMN

SEAG 2 H T 50 UEAR SCHE I B2 fRi AL SV KFTS J2& A5 ) AT 208 1F 9028 s R0 73 5028, 23 5K T KFTS
55455 DPhull-ratio SHIAE FUIE R4k LLB ratio 59 0.2 0.5 5 0.8 HITSHL R, AL G B -1 2 Errormen 515
KRZE Errorma . BT ratio 375 1 4 i 028 A H0CE TR SN BT L. ratio 8K, R TR B 130 28

Jaccard LR EL (%)

R Z  SEBJRTE Errormen & XN Erroren = Zdist(prji,pi) [, JEH prji UL AT p; AEFUSE 2 BB AT,

dist(prj;, p;) T8 05 prj; 5P p; H’JIZKEQEE:'%T B KIRZE Errorme € X N2 Errorm, = max dist(prji, pi) .
SEEGEE RANR 4 Fron, WA LLE (1) B A ratio PIEBL T, KFTS S92 58 #4321 B A0 B K% 2=
Errormay 5 V4R ZE Errormean 5 (2) W85 ratio AW, KFTS 5540 LbF DPhull-ratio 53E K VEASFEAR IO $E T LE

73 GPS 152 Z 80/ (R 3 BRI AR T 48 355 58, B A KFTS S92 T DPhull-ratio £E VPG TR bR L3R THECN BT 4
ratio K, GPS 1R ZE 5K ML s BT oy LE S B/, DRk KFTS 57940 L DPhull-ratio ST PRALHR bR K15 T LE
BIEAR; (3) 24 ratio MR, S KR ZE RS T340 22 AT T LU A9 B vy, X2 X KFTS S0 mT LU B M A8 1
GPS IR MIPIL K. RN, DA FRRRAOERTHELGI AR 10%, SR AT g2 KFST 53k K73 BE R /R 2 g AR Y
NSRRI s AR I - 7 o A REAS 2 SRS A P A VAL

R4 SR 2: KFTS JUb AL A PG 45 2R

BBk Ll ratio PEAL R AR KFTS (m) DPhull-ratio (m) KFTSAH EEDPhull-ratio (K2 7+ L4 (%)
I KR Errormax 43.61 48.16 9.45
0.2 o
SR ZE Errormean 10.47 11.31 7.43
05 KR ZE Errormax 42.54 46.42 8.36
’ SR Errormean 8.03 8.59 6.52
08 KR ZE Errormax 41.35 44.08 6.19
) VHJZE Errormean 6.16 6.47 4.79

B2, S 2 45 FAIF W, ASSCHE B RIS KETS fig s 78 1 Ak B0 10 [R5 i s 1 s, A3 2kt e
T HET DP SR s TR A S 5 8 1 5 I 28 5 2 A e e L
4.5 238 3: EILECE K AMM @S HukE

ARSCHE 3 B VERC SRR T B 280 2 AN, 205 B kAR A% - A% i AN B k. ASCBETE T 5286 3
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FHF A [ 8 2 25001 b P DT PRC A AMML UC FCHERA 6 (156, 52560 3 25 3w B 19 Fior.

NS G R T LAEE 2, BT SRR r (K9 S 0% w50 & (R0 n, DL BCHERR R AT . 24812
rEFE 50 my RIE K EL KRR 4 I, VEECHER A EAGE B . ZREEYTORARIRAPAR - L B % A EL & Pty
SR UGHCHERA A P AR, T 23 PR ARSI I VL BE AL R ST [5] 4R i, R GPS AR S IR R ZE7E 3 m 2 A,
HAES B 9 b, 507 ) b n] BBl BAT AT B PAT B Bl 2 Al 2 4%, BRIP4 - B4 50 my ik
RANBOEFE 4 I, AR 5L O TR SR ROR, Ja SE3EAT (K 5296 P A T K AR 42 39 50 my ik
AN B FE 4.

1 2 3 4 5 6 7 8
10 - 1I0 1I7 1I9 2I3 2I5 2I6 3I6 3:7 %
20 -14 19 20 25 37 /46 48 70
20 -40 B 60
2] 62 | 53 [ o2 [o1 [0 [50 [ [MEIER
. DoooEEd | -
T
» DEDODEDg |
Wt 154k 10
K19 5256 3: 8 S H0n T UUHC R 2 1K 52
B2, S 3 Gi3HIEH, AMM S AN S HE 0 R AR AL - S RIE AN &, SRR 4 5 50 m B
] A 2 5 0, B RImACR.
4.6 SCIE 4: HhEDCRCBADCRL AR MR
OSM AN (R 4 il i T % e T AR RIBR RS, 7E3R 5 oh, FRATIGE T JURI R WA B AR 2, TE R AR 220K T
TR, 22 5 ISR 19 2% 90 )\ motorway £ residential % VRAG. — RS 0 T 18 16 100K 20 B AN, A3
T 2 S AR R A58 s, 491 2 LR B Ak T B D e 1) = T i DA RS TR )i B A AR SO I I A R A AR
AL AN [RGB AR % D, e (1) @RS 7 % 960 2 motorway . trunk. primary. secondary. tertiary. unclassified.
service 15 residential 55 8 il HhR2E [1)IE B (2) HOREFERS M 4075 motorway. trunk. primary. secondary. tertiary.
unclassified 5 service &5 7 i B AR2S IR T8 B, 2% Y (1085 B2 BEARDNS T g K 188 B T A Ui A BT B A1 (3) EGORS 2 2 1Y
£ % motorway. trunk. primary. secondary. tertiary 15 unclassified iX 6 Pl FFR2E KT8 B, B W 1) 2 4L 78S I 1K

SR 42 (m)
D RS R (%)

£ 5 OSM i hr2 Ui

. OSM ¥ B 5 %5

A FIRIRL# motorway trunk primary secondary tertiary unclassified service residential
RO B v v v v v i J J
A I v v v v v J J x
KR v v v v J J x x

Kl 20 IR T IBMTTZRES 113.7756° R /R 45 113.8254°, Jb4i 34.774 1° 52 db2F 34.813 4°3i5 [l P AN [RDRG BE 1)
DA P, 0 5 PR T S 4 ) P MR P B o ] S AT

S 4 FEHT S Bl AT Hh P DT RO ST A Aot LI, 430 FMM 53 M ST-Matching 574, Segmented-MM™,
IVMM £ P90 K AIVMM 03P Hif FMM 883, ST-Matching 5075, IVMM £ 5 AIVMM S3:34 5T
¥ Iy JR AT FAB I (1) Hb | DR B 7%, Segmented-MM Sk & T R34 £ 574, IVMM 545 AIVMM H57E HMM
BRI SERE PN T B ST, R T 0% AR AOAH DG . ATVMM SH924E TVMM (FEAE BN T 3/~
THOLIIZI T, Lhyd b LG 28 118 (5], FMM 803508 T i YR UL BC B2 A7 78 S m) B 3 1) el R, e v T 6 LA, A8 4
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ST (pf) KERESOILE, pf SHOUETEFE D 0-100, WO SR Rm0 B 5) 116 1F B, A ORI T
pf 35T 04 50 5100 3% 3 FrfEOL T R FMM SR T L, 2303878 0 FMM-1. FMM-2 5 FMM-3. fii A%
HARIN LT T 5 B AT AR,

(a) FRSERK IR (b) SPORSEERK IR (c) (A FEERK o0 Pl 1
20 AN[RDHRG B2 i M I 7 4]

S 4 g S 21 Fras, AT LU H (1) B % RURS BE 0 B, AR SO I AMM Rk 5 30 7 VR R DL i
TEB R A AT B, (HR LA 5 VR A VE ECHER 22 1 B S D9 WA 68, 00 17 AR ST HH 1K AMIML B335 AN RS B2 i A (1 3
5 S A M R SR BRI, LBl B AT R BOZ A T JC D B 25 5 1 19X 1K TE A B 2, i I T HMM A A
(1 ELVECEC I 2 A 7. Segmented-MM 1% [FIRE GV BN ZE HEAT VLI, BRG] U 5 ik R VE BCHE R 26 B dse by,
(2) AMM SV EC LR Z6A1 25 B % UK B2 BRARITT N B, JRERIAE T~ 224 3% ORS AW B . G AN W 388 22 1,
R IES EHOL D, 580 E IR AT IR RE 6, BRI AE R 2R BRI (3) B TR NBIZE ST T 150 5 s db B,
It Segmented-MM £l 5% FAHRAE T, B 11 ALBILIZE VT HCBEAT DL AL 6 HERR 2 032 TFHANIH 2 ; (4) FMM-1. FMM-2
5 FMM-3 7EAH [FAS B 1R 6 P T, UL B HERA 2840 Z2 A8 K, JRERITE T A SO A8 F I fe 3 AT 2R 0 S0 SR R AT 2R 25
i, AHARIIE SR R, T SCHR [14] $R U0 S A% 2 ) /22 HH BILTEAH AR 2028 5 BE R0 R L T

B, S 4 B R, A SR (B U S AR AMME A T AT B ik 7 AR [ RS 6 I 1) DG T o4 i
2R e, [T B A B PR P T e, DTG PR 23 1) S R /N, R Lt S B )0 L, A R e T R e R A
T 75 2 1 T A5 i BB Aok b ] UG L V2 A A 3 AR U D 1

96 | 0 Segmented-MM
Ez IVMM
94 + B8 AIVMM
3 ST-Matching
92 L =+ 5] @ FMM-1
H1% X 1 B2 FMM-2
= o | [JEEEH
2ot [PREY g
s 88 | HEEOECH: H:
& @ . ] [}
S 8o | [ERNERHE JEX
84 L {1 .~-‘l- ]
A . D] [} 4
g0 L 4 h P IR

FORIERE I ORI (R
Bl 21 SEH 40 AMM 5550F O TAAE AN [RDRS B 991 () DL B Af 36 LU

4.7 I8 5: MBI ESE KFTS X0 E A& & RS20

ASCHE PO R A SRE KFTS BVEEE T KRR 2 EM YOG E S POB AP IR, S5k 5 T RF
KFTS S92 7 1 > S B0 RO b P DC B SV EHE B 52 0. 1558, Jh T 30 F R 2K 2 DRI BUZRAE 11 2D TR 1 Hi €]
VE BCHERF A 152, FRATT7E SE 5 o KFTS-AMM i 5 578 /& DPhull-ratio-AMM 47 T %f Lb, KFTS-AMM 532
TERIB FALTT N T R /K 2 8% B2 & 1F 35 B8, T DPhull-ratio-AMM AT BUEME IE R B8, Houk, S T B AiF 9t
T4k 25 BRI 1 P L I VR 1 22 0 500, TRA1 19745 T KETS-AMM 5 DPhull-ratio-AMM 7EA [RIBUE {44 Hus) R s
BIVCECAER 2, F P B ik L) ratio VB 024 0.5. 0.8 5 1. BB FRIAL LA ratio 27 Rk G HIEE A5 R
I AN BRI LA, ratio #OK, WIR B (R30I 55822 . 24 ratio 4 1 i, KFTS-AMM 5 DPhull-ratio-AMM 4 A%
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TEHEAT ATk 1 PR e A ] v 2 1 T 14

SEG S SR AN )G S 22 B, MHRRTBLE H: (1) R 46 Eu B ratio AN, KFTS-AMM L DPhull-ratio-
AMM [V HC AL 2480 0w, 1 B 283 /R 2 B U A5 1T J5 13028 v] LAAR v tth 1] DC PE PRI AL TR 28 5 (2) B ratio ANWT R
F%, DPhull-ratio-AMM [fJVCC #Eff AW B, 3 & RN B ratio 181 T B, GPS 5% 22 K (W28 AU o BB AS T 185
I, TRk DTG P i 26 P 3% i i B (25 (3) 4 raatio H1 1 P43 0.8 0.5 I, KFTS-AMM [1 UG Bt HE A R AR AL AR
/N, B DL AN T, DB S SR AR A 2R A R I U0 R AT OE JE R AL, AN BRI B DU RCHER 25 (4) 24 ratio R &3
0.2 I}, KFTS-AMM (UGB HERA R N FBEK, TR JE 24 ratio N &%) 0.2 I, GPS 2258 KIS 5T b el K,
Wb T VCRCHER 2.

SE L, S 5 48 BAIE I A SCHE RO T4 572 KFTS 7 B /R BRI USME IR D BRAE i 4 — e FERE 4
by P DG P v A 2, [ B R 260000 R A T3 B2 I TRTALL, e85 A R BRI 2 I T2 4R Rt P D P 2 6.
4.8 LU 6: KFTS H % %t ith B DL Ar 3 3 A 52

S 6 F T DSR2 30 i A S KFTS ARFE S (19 50008 8 A5 45 b I VT FL A0 ok AR 1 (e 7. s256 6 {6
KFTS FETEA RIS A Lu ] ratio " 49 BRS04 o th T RE 50392 AMM (%N, 23 53l I DU BCH B ratio
SrAlIEE 0.20 0.4. 0.6, 0.8 5 1, ratio BAK, WIOR B B R 2 . SE58 6 45 R AN 23 o, PRI RE 4B T
BC B [ BE A ratio AN T BT 440, U08H T £ Bz 740 S50%: KETS ALBR S (8028 w] bt P DG i (1 3

== DPhull-ratio-AMM 0.005 0.004 6

94 | KFTS-AMM 932 2 0.0041_—T
- = 0004 | 0.003 _,7
92 91.2 £ ‘.
ol —ed 5 0.003 .
- 2 : %
i€ 88 K& é 0.002 | /
9& . ,:,: ¥k 7/
861 i g 0.001 | ]
84 | X [ 4
0.8 1.0 0.2 0.2 0.6 0.8

T fE AL LBl ratio L Bl ratio
P22 SEE 5 B RS KETS oo b ot /< 23 SEG 6: KFTS i ) A S vdont i Pl D e v 2k
b 12 DG P 579 e i 2 PR S [ 5 1)

4.9 I 7: FB LB E AN A EREN RN

SEYG 7 TG AS SCHR M K45 B s AR TR StayPointsProcess X i ] UG it S HERG R (K S . S8 7 40 Sl
R T AEARTALKG B ML, AMM 5905 4 1] StayPointsProcess 5592 1) AMM 503k (1) b P& UG TC Eff o . Sz 7 45 5
g SCE 24 FoR, R B I 3 POk B % B R A B SR 5 R A ARSI AMM STV, A TS R AR FE
TR AMM 803235 B8 IUAS 5 vy 1) P DR C HEAf 2. S 7 45 SRR BH, AR SCHE H 45 B RUAL B B35 StayPoints-
Process 7] LAA ORI 5 A 05 B A, TR T Ha 80 B AT ZE 50 B v A2 70 K 45 B o S 0 ] DG e M A
NP 1), B R T LSl FRR A i P DC R Sk A P
4.10 3LIE 8: I
4.10.1  FB 1 AEAERE B UL DL

25 AR RSk B I, 20 SO B BAT L. 1] 25(a) I — B S B S B HRB) BAT ZE B, ML
ZRME P R — L5 BE . 2 R B AR, (] AMM BRI TCEC 45 SR an i 25(c) B, T AMM HiE R E T
A% 32 i )t LB 7 PO B8 B S, B ARE S 17 AN a0 S (0 3 (] T, U it D) DA 452 B a5 P 0% 32 5 ) AN A7 A1 o o
. 7 StayPointsProcess H AN 15 B AU 5 G915, AMM BIEILRCSE Rl 25(d) Fiow, S5IEMS R
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(c) AA#Fi] StayPointsProcess (d) 1#i [f] StayPointsProcess
7R IN G324 L5 R UL R 2%

25 ZMH) L AFAERTE B R B

80
e L 1) e S 1% 1) K 2 8%

K 24 s2E6 7 {57 AL FISLVE StayPointsProcess X
b ] DC VR A8 R ) S

4.10.2  F=p 2: 745 GPS R 2ZER KNI S B 1) TS

P 26 Hp (0 RS i I P, 200 2 BB AT 4RI, [ 26(a) FR B R 2k UHE P9 R B0 55 GPS R 255K
K 26(c) 5P 26(d) 7 R4 3 9 48 Fl DPhull-ratio S92 1 KFTS S 405 0, 20 a3k 4 5 VL Ed 5
Mk ek, B 26(c) H, TR ZEBRHIIE A3 8] TR, THUCH K2R 5. KFTS-AMM XF GPS i 22 58 Kz
MIEHT TAEIE, BRI 3) T IEHR VTR 45 R

(a) FLBY AT 4 0 ' (b) B ELS 2 (c) DPhull-ratio-AMM (d) KFTS-AMM
VLR 2 NS5

26 =) 2: FE4E GPS WAL 1 N2
4103 Zf 3: A4 CBIE F B r) B g DE G
B 27 rp (o R R g e 0 B, A0 kBl AT AR B 27 () RO I R LR AE P S TE R B T 27(c) Hh
4 FMM SE M DU s B, b e R0 F BEAEAE, S EC L FE b b, [N A 3 A Bds #5381 T IE A (R DT e 45
B KFTS-AMM &3 VLEC 5 a8 27(d) Fizw, S5 IER4E R — 3L

B3 B AT 20 L5 LS PR AR VU B 2k VUL s 25
27 5 3: AE (TR B

5 REERE
ARSCHE T T A R RS B LB B AT 4Bl K DT U7 2 KFTS-AMM. 125 VLR T8 Rk 2
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PEPHIE UL RIS (KFTS), BLA 7 BB 5 2 n] SRS g 3t B UL ME 9% (AMMY). AR SCHe H K S o 1
BUAT s B VCRC S 9 v Bl AT 42 O B A7 AR 45 B s SRPEIIA R Ul S K L2 BT 5 I RS P2 R A1 A4
TERCNIE Jr B 1T U UG SCHER N BTG C 8 A AN vt 1 10 2. BT SRR N T sl AT A a2 el ) S
W G5 AR, A SO IS0 BT T VA A B, R AN [RDRS S 6 0 P ()3 17 32 ST, DC RCHE R 2 3wy, HLRTAG )R 11
POB KIS eV B P THIL RS L. AR AIWFIT LA GG LR JLANER 20 (1) i pR B VU RO AERSTE 20 L R Y
M5 22 AR 00N W A ) DX 45 phy e ] UG PG A 5 BRI ) ) (2) M) ] B 22 A i B AT i i o5, iR 7Rk 2
DEPASEIY FORER, ME— PR B TR (3) AT T VEANE HI T EEPUAHU A ) 55, EAKR ) AR 2%
TR G KB 5 IFATHEOR, ST S0 M T S80%; (4) b Pl DE R R Hh SRR G 800 Fr BRI T 57 6 14 450
3, SE BB TIRANFZ A AT I3 FE 2, AR AE ARSI AT rx el i BaR A BT 5 42 4.

References:

[1] chyxx.com. Analysis on the development trend of China’s electric bicycle production, electric bicycle ownership and output of provinces
and cities in 2018. 2019 (in Chinese). http://www.chyxx.com/industry/201911/801292.html

[2] Gao Q, Zhang FL, Wang RJ, Zhou F. Trajectory big data: A review of key technologies in data processing. Ruan Jian Xue Bao/Journal of
Software, 2017, 28(4): 959-992 (in Chinese with English abstract). http://www jos.org.cn/1000-9825/5143.htm [doi: 10.13328/j.cnki.jos.
005143]

[3] Zheng Y. Trajectory data mining: An overview. ACM Trans. on Intelligent Systems and Technology, 2015, 6(3): 1-41. [doi: 10.1145/
2743025]

[4] Chao PF, Xu YH, Hua W, Zhou XF. A survey on map-matching algorithms. In: Borovica-Gajic R, Qi JZ, Wang WQ, eds. Proc. of the
2020 Australasian Database Conf. Cham: Springer, 2020, 12008: 121-133. [doi: 10.1007/978-3-030-39469-1 10]

[5] LiuJY. Accuracy, errors and bias of GNSS navigation/positioning—Errors in GNSS navigation/positioning (1). Digital Communication
World, 2018(12): 1-2 (in Chinese with English abstract). [doi: 10.3969/J.ISSN.1672-7274.2018.12.001]

[6] Zheng Y, Li QN, Chen YK, Xie X, Ma WY. Understanding mobility based on GPS data. In: Proc. of the 10th Int’l Conf. on Ubiquitous
Computing. New York: Association for Computing Machinery, 2008. 312-321. [doi: 10.1145/1409635.1409677]

[7] Zheng Y, Xie X, Ma WY. GeoLife: A collaborative social networking service among user, location and trajectory. IEEE Data
Engineering Bulletin, 2010, 33(2): 32-39.

[8] Zheng Y, Zhang LZ, Xie X, Ma WY. Mining interesting locations and travel sequences from GPS trajectories. In: Proc. of the 18th Int’l
Conf. on World Wide Web. New York: Association for Computing Machinery, 2009. 791-800. [doi: 10.1145/1526709.1526816]

[9] Lou Y, Zhang CY, Zheng Y, Xie X, Wang W, Huang Y. Map-matching for low-sampling-rate GPS trajectories. In: Proc. of the 17th
ACM SIGSPATIAL Int’l Conf. on Advances in Geographic Information Systems. New York: Association for Computing Machinery,
2009. 352-361. [doi: 10.1145/1653771.1653820]

[10] Piorkowski M, Sarafijanovic-Djukic N, Grossglauser M. CRAWDAD dataset epfl/mobility (v. 2009-02-24), traceset: cab. 2009. https://
crawdad.org/epfl/mobility/20090224/cab [doi: 10.15783/C7J010]

[11] Yuan J, Zheng Y, Xie X, Sun GZ. Driving with knowledge from the physical world. In: Proc. of the 17th ACM SIGKDD Int’l Conf. on
Knowledge Discovery and Data Mining. New York: Association for Computing Machinery, 2011. 316-324. [doi: 10.1145/2020408.
2020462]

[12] YuanJ, Zheng Y, Zhang CY, Xie WL, Xie X, Sun GZ, Huang Y. T-drive: Driving directions based on taxi trajectories. In: Proc. of the
18th SIGSPATIAL Int’l Conf. on Advances in Geographic Information Systems. New York: Association for Computing Machinery,
2010. 99-108. [doi: 10.1145/1869790.1869807]

[13] Yuan J, Zheng Y, Xie X. Discovering regions of different functions in a city using human mobility and POIs. In: Proc. of the 18th ACM
SIGKDD Int’l Conf. on Knowledge Discovery and Data Mining. New York: Association for Computing Machinery, 2012. 186—-194. [doi:
10.1145/2339530.2339561]

[14] Yang C, Gidofalvi G. Fast map matching, an algorithm integrating hidden Markov model with precomputation. Int’l Journal of Geo-
graphical Information Science, 2018, 32(3): 547-570. [doi: 10.1080/13658816.2017.1400548]

[15] Douglas DH, Peucker TK. Algorithms for the reduction of the number of points required to represent a digitized line or its caricature.
Cartographica: The Int’l Journal for Geographic Information and Geovisualization, 1973, 10(2): 112-122. [doi: 10.3138/FM57-6770-
U75U-7727]

[16] Hershberger JE, Snoeyink J. Speeding up the douglas-peucker line-simplification algorithm. In: Proc. of the 5th Int’l1 Symp. on Spatial

©

FEEFEAERT  http:/ www. jOs. 0rg. cn


http://www.chyxx.com/industry/201911/801292.html
http://www.jos.org.cn/1000-9825/5143.htm
https://doi.org/10.13328/j.cnki.jos.005143
https://doi.org/10.13328/j.cnki.jos.005143
https://doi.org/10.1145/2743025
https://doi.org/10.1145/2743025
https://doi.org/10.1007/978-3-030-39469-1_10
https://doi.org/10.3969/J.ISSN.1672-7274.2018.12.001
https://doi.org/10.1145/1409635.1409677
https://doi.org/10.1145/1526709.1526816
https://doi.org/10.1145/1653771.1653820
https://crawdad.org/epfl/mobility/20090224/cab
https://crawdad.org/epfl/mobility/20090224/cab
https://doi.org/10.15783/C7J010
https://doi.org/10.1145/2020408.2020462
https://doi.org/10.1145/2020408.2020462
https://doi.org/10.1145/1869790.1869807
https://doi.org/10.1145/2339530.2339561
https://doi.org/10.1080/13658816.2017.1400548
https://doi.org/10.3138/FM57-6770-U75U-7727
https://doi.org/10.3138/FM57-6770-U75U-7727

3818 AR 2023 FF 34 5% 8 &

Data Handling. Vancouver: University of British Columbia, Department of Computer Science, 1992. 134—143.

[17] Keogh E, Chu S, Hart D, Pazzani M. An online algorithm for segmenting time series. In: Proc. of the 2001 IEEE Int’l Conf. on Data
Mining. San Jose: IEEE, 2001. 289-296. [doi: 10.1109/icdm.2001.989531]

[18] Meratnia N, De By RA. Spatiotemporal compression techniques for moving point objects. In: Proc. of the 9th Int’l Conf. on Extending
Database Technology. Heraklion: Springer, 2004. 765—782. [doi: 10.1007/978-3-540-24741-8_44]

[19] Potamias M, Patroumpas K, Sellis T. Sampling trajectory streams with spatiotemporal criteria. In: Proc. of the 18th Int’l Conf. on
Scientific and Statistical Database Management. Vienna: IEEE, 2006. 275-284. [doi: 10.1109/SSDBM.2006.45]

[20] Muckell J, Hwang JH, Patil V, Lawson CT, Ping F, Ravi SS. SQUISH: An online approach for GPS trajectory compression. In: Proc. of
the 2nd Int’l Conf. on Computing for Geospatial Research & Applications. New York: Association for Computing Machinery, 2011. 1-8.
[doi: 10.1145/1999320.1999333]

[21] Wei H, Wang Y, Forman G, Zhu Y. Map matching by fréchet distance and global weight optimization. Technical Report, Department of
Computer Science and Engineering, Citeseer, 2013. 19.

[22] LuJ, Wang P. MAP matching with hidden Markov model on MapReduce. Computer Applications and Software, 2018, 35(2): 7-15, 73
(in Chinese with English abstract). [doi: 10.3969/j.issn.1000-386x.2018.02.002]

[23] Newson P, Krumm J. Hidden Markov map matching through noise and sparseness. In: Proc. of the 17th ACM SIGSPATIAL Int’l Conf.
on Advances in Geographic Information Systems. New York: ACM, 2009. 336-343. [doi: 10.1145/1653771.1653818]

[24] Yuan J, Zheng Y, Zhang CY, Xie X, Sun GZ. An interactive-voting based map matching algorithm. In: Proc. of the 11th Int’l Conf. on
Mobile Data Management. Kansas City: IEEE, 2010. 43-52. [doi: 10.1109/MDM.2010.14]

[25] Zhang YY, He YL. An advanced interactive-voting based map matching algorithm for low-sampling-rate GPS data. In: Proc. of the 15th
IEEE Int’l Conf. on Networking, Sensing and Control. Zhuhai: IEEE, 2018. 1-7. [doi: 10.1109/ICNSC.2018.8361315]

[26] Quddus MA, Ochieng WY, Noland RB. Current map-matching algorithms for transport applications: State-of-the art and future research
directions. Transportation Research Part C: Emerging Technologies, 2007, 15(5): 312-328. [doi: 10.1016/j.trc.2007.05.002]

[27] Chawathe SS. Segment-based map matching. In: Proc. of the 2007 IEEE Intelligent Vehicles Symp. Istanbul: IEEE, 2007. 1190—1197.
[doi: 10.1109/1VS.2007.4290280]

[28] Wenk C, Salas R, Pfoser D. Addressing the need for map-matching speed: Localizing global curve-matching algorithms. In: Proc. of the
18th Int’l Conf. on Scientific and Statistical Database Management. Vienna: IEEE, 2006. 379-388. [doi: 10.1109/SSDBM.2006.11]

[29] Liu MS, Zhang L, Ge JL, Long Y, Che WT. Map matching for urban high-sampling-frequency GPS trajectories. ISPRS Int’l Journal of
Geo-Information, 2020, 9(1): 31. [doi: 10.3390/ijgi9010031]

[30] Zheng K, Zheng Y, Xie X, Zhou XF. Reducing uncertainty of low-sampling-rate trajectories. In: Proc. of the 28th IEEE Int’l Conf. on
Data Engineering. Arlington: IEEE, 2012. 1144-1155. [doi: 10.1109/ICDE.2012.42]

[31] Taylor G, Blewitt G, Steup D, Corbett S, Car A. Road reduction filtering for GPS-GIS navigation. Trans. in GIS, 2001, 5(3): 193-207.
[doi: 10.1111/1467-9671.00077]

[32] Yu M. Improved positioning of land vehicle in its using digital map and other accessory information [Ph.D. Thesis]. Hong Kong: Hong
Kong Polytechnic University, 2006.

[33] Gerlach K, Rahmig C. Multi-hypothesis based map-matching algorithm for precise train positioning. In: Proc. of the 12th Int’l Conf. on
Information Fusion. Seattle: IEEE, 2009. 1363—1369.

[34] Obradovic D, Lenz H, Schupfner M. Fusion of map and sensor data in a modern car navigation system. Journal of VLSI Signal
Processing Systems for Signal, Image and Video Technology, 2006, 45(1): 111-122. [doi: 10.1007/s11265-006-9775-4]

[35] Shang JB, Zheng Y, Tong WZ, Chang E, Yu Y. Inferring gas consumption and pollution emission of vehicles throughout a city. In: Proc.
of the 20th ACM SIGKDD Int’l Conf. on Knowledge Discovery and Data Mining. New York: Association for Computing Machinery,
2014. 1027-1036. [doi: 10.1145/2623330.2623653]

[36] Wang K, Li P, Jin Y, Liu Y. Dual-mode map matching algorithm based on three evidences DS theory. Computer Engineering, 2018,
44(5): 316-321 (in Chinese with English abstract). [doi: 10.19678/j.issn.1000-3428.0046583]

[37] Han JY, Chen KJ, Liu XP. Map-matching based on ensemble learning of naive Bayesian models. Computer Engineering and Design,
2014, 35(3): 875-879 (in Chinese with English abstract). [doi: 10.3969/j.issn.1000-7024.2014.03.026]

[38] Yan SL, YuJ, Zhou HP. IIVMM: An improved interactive voting-based map matching algorithm for low-sampling-rate GPS trajectories.
Computer Science, 2019, 46(9): 325-332 (in Chinese with English abstract). [doi: 10.11896/j.issn.1002-137X.2019.09.050]

[39] Taguchi S, Koide S, Yoshimura T. Online map matching with route prediction. IEEE Trans. on Intelligent Transportation Systems, 2018,
20(1): 338-347. [doi: 10.1109/TITS.2018.2812147]

[40] Sharath MN, Velaga NR, Quddus MA. A dynamic two-dimensional (D2D) weight-based map-matching algorithm. Transportation

FEEFEAERT  http:/ www. jOs. 0rg. cn


https://doi.org/10.1109/icdm.2001.989531
https://doi.org/10.1007/978-3-540-24741-8_44
https://doi.org/10.1109/SSDBM.2006.45
https://doi.org/10.1145/1999320.1999333
https://doi.org/10.3969/j.issn.1000-386x.2018.02.002
https://doi.org/10.1145/1653771.1653818
https://doi.org/10.1109/MDM.2010.14
https://doi.org/10.1109/ICNSC.2018.8361315
https://doi.org/10.1016/j.trc.2007.05.002
https://doi.org/10.1109/IVS.2007.4290280
https://doi.org/10.1109/SSDBM.2006.11
https://doi.org/10.3390/ijgi9010031
https://doi.org/10.1109/ICDE.2012.42
https://doi.org/10.1111/1467-9671.00077
https://doi.org/10.1007/s11265-006-9775-4
https://doi.org/10.1145/2623330.2623653
https://doi.org/10.19678/j.issn.1000-3428.0046583
https://doi.org/10.3969/j.issn.1000-7024.2014.03.026
https://doi.org/10.11896/j.issn.1002-137X.2019.09.050
https://doi.org/10.1109/TITS.2018.2812147

IATF L HATENERIE A& 2B TR Lk 3819

Research Part C: Emerging Technologies, 2019, 98: 409—432. [doi: 10.1016/j.trc.2018.12.009]

[41] Szwed P, Pekala K. An incremental map-matching algorithm based on hidden Markov model. In: Proc. of the 13th Int’l Conf. on
Artificial Intelligence and Soft Computing. Zakopane: Springer, 2014. 579-590. [doi: 10.1007/978-3-319-07176-3 51]

[42] Gao WC, Li GL, Ta N. Survey of map matching algorithms. Ruan Jian Xue Bao/Journal of Software, 2018, 29(2): 225-250 (in Chinese
with English abstract). http://www.jos.org.cn/1000-9825/5424.htm [doi: 10.13328/j.cnki.jos.005424]

[43] Chen BY, Yuan H, Li QQ, Lam WHK, Shaw SL, Yan K. Map-matching algorithm for large-scale low-frequency floating car data. Int’l
Journal of Geographical Information Science, 2014, 28(1): 22-38. [doi: 10.1080/13658816.2013.816427]

[44] Zhao DB, Liu XM, Guo L. Real time map matching algorithm of floating car in support of spatial grid index. Journal of Computer-aided
Design & Computer Graphics, 2014, 26(9): 1550-1556 (in Chinese with English abstract).

[45] Zeng Z, Zhang T, Zou HX, Wu ZH. Acceleration of map matching for floating car data by exploiting travelling velocity. In: Proc. of the
18th IEEE Int’1 Conf. on Intelligent Transportation Systems. Las Palmas: IEEE, 2015. 2895-2899. [doi: 10.1109/ITSC.2015.465]

[46] Zeidan A, Lagerspetz E, Zhao K, Nurmi P, Tarkoma S, Vo HT. Geomatch: Efficient large-scale map matching on Apache spark.
ACM/IMS Trans. on Data Science, 2020, 1(3): 21. [doi: 10.1145/3402904]

[47] Almeida AMR, Lima MIV, Macedo JAF, Machado JC. DMM: A distributed map-matching algorithm using the mapreduce paradigm. In:
Proc. of the 19th IEEE Int’l Conf. on Intelligent Transportation Systems. Rio de Janeiro: IEEE, 2016. 1706—1711. [doi: 10.1109/ITSC.
2016.7795788]

[48] Peixoto DA, Nguyen HQV, Zheng BL, Zhou XF. A framework for parallel map-matching at scale using spark. Distributed and Parallel
Databases, 2019, 37(4): 697—720. [doi: 10.1007/s10619-018-7254-0]

[49] Zhang DX, Ding MT, Yang DY, Liu Y, Fan J, Shen HT. Trajectory simplification: An experimental study and quality analysis. Proc. of
the VLDB Endowment, 2018, 11(9): 934-946. [doi: 10.14778/3213880.3213885]

[50] Bellman R. On the approximation of curves by line segments using dynamic programming. Communications of the ACM, 1961, 4(6):
284. [doi: 10.1145/366573.366611]

[51] Long H, Zhang SK, Sun PH. Trajectory compression algorithm with adaptive parameter. Application Research of Computers, 2018,
35(3): 685-688, 716 (in Chinese with English abstract). [doi: 10.3969/j.issn.1001-3695.2018.03.010]

[52] Zhang T, Yang ZY. Segmentation-based trajectory simplification algorithm. Application Research of Computers, 2019, 36(7): 20442048
(in Chinese with English abstract). [doi: 10.19734/j.issn.1001-3695.2018.02.0090]

[53] Yan ZX, Parent C, Spaccapietra S, Chakraborty D. A hybrid model and computing platform for spatio-semantic trajectories. In: Proc. of
the 7th Extended Semantic Web Conf. Heraklion: Springer, 2010. 60—75. [doi: 10.1007/978-3-642-13486-9 5]

[54] Zimmermann M, Kirste T, Spiliopoulou M. Finding stops in error-prone trajectories of moving objects with time-based clustering. In:
Proc. of the 2009 Int’l Conf. on Intelligent Interactive Assistance and Mobile Multimedia Computing. Rostock: Springer, 2009. 275-286.
[doi: 10.1007/978-3-642-10263-9_24]

[55] Palma AT, Bogorny V, Kuijpers B, Alvares LO. A clustering-based approach for discovering interesting places in trajectories. In: Proc. of
the 2008 ACM Symp. on Applied Computing. New York: Association for Computing Machinery, 2008. 863—868. [doi: 10.1145/1363686.
1363886]

[56] Ester M, Kriegel HP, Sander J, Xu XW. A density-based algorithm for discovering clusters in large spatial databases with noise. In: Proc.
of the 2nd Int’l Conf. on Knowledge Discovery and Data Mining. Portland: AAAI Press, 1996. 226-231.

[57] Birant D, Kut A. ST-DBSCAN: An algorithm for clustering spatial-temporal data. Data & Knowledge Engineering, 2007, 60(1):
208-221. [doi: 10.1016/j.datak.2006.01.013]

[58] Kalman RE. A new approach to linear filtering and prediction problems. Journal of Basic Engineering, 1960, 82(1): 35-45. [doi: 10.1115/
1.3662552]

[59] Sunahara Y. An approximate method of state estimation for nonlinear dynamical systems. Journal of Basic Engineering, 1970, 92(2):
385-393. [doi: 10.1115/1.3425006]

[60] Bucy RS, Senne KD. Digital synthesis of non-linear filters. Automatica, 1971, 7(3): 287-298. [doi: 10.1016/0005-1098(71)90121-X]

[61] Julier SJ, Uhlmann JK. Unscented filtering and nonlinear estimation. Proc. of the IEEE, 2004, 92(3): 401-422. [doi: 10.1109/JPROC.
2003.823141]

[62] Feng AQ, Qian LP, Ouyang JY, Wu Y. Vehicular networking enabled vehicle state prediction with two-level quantized adaptive Kalman
filtering. Computer Science, 2020, 47(5): 230-235 (in Chinese with English abstract). [doi: 10.11896/jsjkx.190300155]

[63] Wang Y, Deng QX, Liu GH, Yin B. Dynamic target tracking and predicting algorithm based on combination of motion equation and
Kalman filter. Computer Science, 2015, 42(12): 7681 (in Chinese with English abstract). [doi: 10.11896/j.issn.1002-137X.2015.12.
017]

FEEFEAERT  http:/ www. jOs. 0rg. cn


https://doi.org/10.1016/j.trc.2018.12.009
https://doi.org/10.1007/978-3-319-07176-3_51
http://www.jos.org.cn/1000-9825/5424.htm
https://doi.org/10.13328/j.cnki.jos.005424
https://doi.org/10.13328/j.cnki.jos.005424
https://doi.org/10.13328/j.cnki.jos.005424
https://doi.org/10.1080/13658816.2013.816427
https://doi.org/10.1109/ITSC.2015.465
https://doi.org/10.1145/3402904
https://doi.org/10.1109/ITSC.2016.7795788
https://doi.org/10.1109/ITSC.2016.7795788
https://doi.org/10.1007/s10619-018-7254-0
https://doi.org/10.14778/3213880.3213885
https://doi.org/10.1145/366573.366611
https://doi.org/10.3969/j.issn.1001-3695.2018.03.010
https://doi.org/10.19734/j.issn.1001-3695.2018.02.0090
https://doi.org/10.1007/978-3-642-13486-9_5
https://doi.org/10.1007/978-3-642-10263-9_24
https://doi.org/10.1145/1363686.1363886
https://doi.org/10.1145/1363686.1363886
https://doi.org/10.1016/j.datak.2006.01.013
https://doi.org/10.1115/1.3662552
https://doi.org/10.1115/1.3662552
https://doi.org/10.1115/1.3425006
https://doi.org/10.1016/0005-1098(71)90121-X
https://doi.org/10.1109/JPROC.2003.823141
https://doi.org/10.1109/JPROC.2003.823141
https://doi.org/10.11896/jsjkx.190300155
https://doi.org/10.11896/j.issn.1002-137X.2015.12.017
https://doi.org/10.11896/j.issn.1002-137X.2015.12.017

3820 AR 2023 FF 34 5% 8 &

[64] Wang ZH, Liang DT, Liang D, Zhang JC, Liu HJ. A SLAM method based on inertial/magnetic sensors and monocular vision fusion.
Robot, 2018, 40(6): 933-941 (in Chinese with English abstract). [doi: 10.13973/j.cnki.robot.170683]

[65] Smaili C, El Najjar MEB, Charpillet F. A hybrid Bayesian framework for map matching: Formulation using switching Kalman filter.
Journal of Intelligent & Robotic Systems, 2014, 74(3): 725-743. [doi: 10.1007/s10846-013-9844-4]

[66] Preparata FP, Ian Shamos M. Computational Geometry: An Introduction. New York: Springer, 1985. [doi: 10.1007/978-1-4612-1098-6]

B o 3253 32k -
[1]  Plefs B M. 20184EH [ i g AAT 457 5 B AT RA R &4 TP w5 HT. 2019. http:/www.chyxx.com/industry/
201911/801292.html

[2] g, sk R, EaHS, R B0 KEE: Hl a H OB AR ULk, AR, 2017, 28(4): 959-992. http:/www.jos.org.cn/1000-
9825/5143.htm [doi: 10.13328/j.cnki.jos.005143]
[5]1 X4, GNSSEA FHUE MR 2 5 mE——GNSSSHUE 2 2 —. Bl st AL, 2018(12): 1-2. [doi: 10.3969/1.ISSN.

1672-7274.2018.12.001]

[22]  Ffifek, M. Bo Ty /R Af FASAY B4 194 UL G ) MapReduce 2. VALY FH 54, 2018, 35(2): 7-15, 73. [doi: 10.3969/j.issn.1000-386x.
2018.02.002]

[36] EFE, 2=, &xH, 5. 56T = FE DSHLIE F XUt I T AC 5735, THEHL LA, 2018, 44(5): 316-321. [doi: 10.19678/j.issn.1000-
3428.0046583]

[37]  Sbntg, BRnT AR, I RE. ST 48 sk 28 DU A B 1) 6 42 b [ DT e J vk, VAL AR 5 11, 2014, 35(3): 875-879. [doi: 10.3969/.
issn.1000-7024.2014.03.026]

[38] ™4k, T8, BG4 IVMM: EEMESGPS B ¥ ol 28 B AP ZE T I 5075, THEEHURNE, 2019, 46(9): 325-332. [doi: 10.11896/;.
issn.1002-137X.2019.09.050]

[42] RSCHB, 2 KL, BEUR. B DG ACHTRLEIR . BPE24IR, 2018, 29(2): 225-250. http:/www.jos.org.cn/1000-9825/5424.htm [doi: 10.13328/
j.cnki.jos.005424]

[44] BAARAR, XU HME, FEEL. A R 51 SCHE R 0 K HUBE R 20 45 S it B DU O . TE S AL B v oE B 2 AR, 2014, 26(9):
1550-1556.

[517  Jeik, ok, PMISHE. 3G S BN PO AR50k, NN FHRST, 2018, 35(3): 685-688, 716. [doi: 10.3969/j.issn.1001-3695.2018.
03.010]

[52] K&, AR N 3L T4 BE WA Bt S s i b 5092k T SPLS AT 7, 2019, 36(7): 2044-2048. [doi: 10.19734/j.issn.1001-3695.2018.
02.0090]

[62] VhzEf, BRENAE, RRBH 45, SR0t. 4006100 2% L 79 4 w1 1 3 1R /R A2 i U S B AR RS T T SEHLRR, 2020, 47(5): 230-235.
[doi: 10.11896/jsjkx.190300155]

[63] LWF, XS4, XIBEsk, M. 455128 S KR 2 U8 3l B bRiB BT S0k, TH LR, 2015, 42(12): 76-81. [doi: 10.
11896/j.issn.1002-137X.2015.12.017]

[64] LRI, FATR, BPL, TH L, XA, ST ML AL 3 5 0 B LAl I SLAMUJT V. HLEs A, 2018, 40(6): 933-941. [doi: 10.
13973/j.cnki.robot.170683]

FERFA991—), B, f#+, il , CCF k4 B,
F BTN HERE R, B IS, Wk g5 R
B

BARBE(1969—), U5, L, Bz, LS,
CCF migfiss i, LRI Bk TR g
MT7E, 55 R REAE B, ATk K

XILEF(1996—), B, fi-t:, B9 458 I 4%
el

© PEFEEESK I hitps/ www. jos. org. cn


https://doi.org/10.13973/j.cnki.robot.170683
https://doi.org/10.1007/s10846-013-9844-4
https://doi.org/10.1007/978-1-4612-1098-6
http://www.chyxx.com/industry/201911/801292.html
http://www.chyxx.com/industry/201911/801292.html
http://www.jos.org.cn/1000-9825/5143.htm
http://www.jos.org.cn/1000-9825/5143.htm
https://doi.org/10.13328/j.cnki.jos.005143
https://doi.org/10.3969/J.ISSN.1672-7274.2018.12.001
https://doi.org/10.3969/J.ISSN.1672-7274.2018.12.001
https://doi.org/10.3969/j.issn.1000-386x.2018.02.002
https://doi.org/10.3969/j.issn.1000-386x.2018.02.002
https://doi.org/10.19678/j.issn.1000-3428.0046583
https://doi.org/10.19678/j.issn.1000-3428.0046583
https://doi.org/10.3969/j.issn.1000-7024.2014.03.026
https://doi.org/10.3969/j.issn.1000-7024.2014.03.026
https://doi.org/10.11896/j.issn.1002-137X.2019.09.050
https://doi.org/10.11896/j.issn.1002-137X.2019.09.050
http://www.jos.org.cn/1000-9825/5424.htm
https://doi.org/10.13328/j.cnki.jos.005424
https://doi.org/10.13328/j.cnki.jos.005424
https://doi.org/10.3969/j.issn.1001-3695.2018.03.010
https://doi.org/10.3969/j.issn.1001-3695.2018.03.010
https://doi.org/10.19734/j.issn.1001-3695.2018.02.0090
https://doi.org/10.19734/j.issn.1001-3695.2018.02.0090
https://doi.org/10.11896/jsjkx.190300155
https://doi.org/10.11896/j.issn.1002-137X.2015.12.017
https://doi.org/10.11896/j.issn.1002-137X.2015.12.017
https://doi.org/10.13973/j.cnki.robot.170683
https://doi.org/10.13973/j.cnki.robot.170683

