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The Design and Implementation of a Map Matching Algorithm

LI Dian-xi, WANG Yi, LIU Lei, LIU Hui

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract; A map matching algorithm based on orientation navigation system is designed. The data
of the electronic map is preprocessed by mesh division and building the topological relations be-
tween the sections. Then, according to driving state of the vehicle, a method of determining dif-
ferent candidate sections is designed. The calculated maximum of matching degree is taken as the
matching section, and the projection point is used as the matching point. By using the data of vehi-
cle experiment, the map matching algorithm is proved to have good accuracy and real-time per-
formance.
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Fig. 1 Map matching principle diagram
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Fig. 2 Map mesh division and mesh number
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Tab.1 The format of link connectivity topology

SRl pBis B

BB 1 AR
BREE 1 By
BEEE 2 Pk
B 2 BYZN

ARSI b — Ik 2 A DT I % BT . ) B B
T AR FDIC R 3R TP H BRI 1) ¢ B A S 1 %
Bt VT IE - AT 19 4 1 5 4R A% 1 1% B A 1% R I
(] I HL AT DLy /D iRV RE B G B HH B

2 BRI SR

2.1 fRERREREIFHE

RIS A T Tt AR S PR AN [) A% S BB 114 30 e
R N TR S TSR VA

DR ARZS . 146 i 20 Be A Py 5 45 B AT AR
FH - U8 5 5 S A5 BT 1 R A B RS P i A B B

Editorial Office of navigation positioning and timing.All rights reserved._http://dhykz.zghtgk.com



5 2 1]

S R e R B 33

VR 5 B

2) BRERIRAS 25 I 20 ZE 4 08 A B T b — i 2
S P9 D JE 185 B DO 2 65 5 A Ay I 220 24 0 114 ok e 8 B
WU VC B . AR T L — 2, D B B A
14k

DHEHRDS, A Z 6 B IT 1 — i 20 1 VT %
B AR P8 56 R 2, 4k B0 1 — [ BR324 3 1Y)
JITAG 5 B A A fik 328 B Bt DG i 8% SR 2 X b — if %)
DU B BT

W E AL ARAR R () s v, ) s e — B BE R 1F
T Gy DN sy For, HE@2) 455 0
<p<<l H d<<le(e NBERBE, TP 30m) i,
IR B % B

_(IO —a))(xy —x1) + (W, —y) (Y, — 1)

T (7 — 2+ (yy — 1)

_ |xn(y1 — ) — ¥, (xy —1~2)+11y2—12y1|
(12*11)2—5—(312*3/1)2

d

)
2.2 ICEBEECHITRRE

T I — I 21 e A 5 B e M B I BE S N o B
WA BT Ie) 5 BT R e R A, DI g SC DT D BE
f‘l’ ’ﬁ

o H% T aycos(A)) (3)

Hopwy, vwy 40 R s BB R A7 0] I R AE
VCCBE HR B ACEE R W 2 wa oy = 1TORSCH Y
Bo.5). e a6 s 2 i B ) S N,
AT BT m) RN B T T I A )N U] D T R OR
I IZ % B2 2 H A4S W U LR B 09 1T BE PR SRk
K, B FEVCEC AR b, SR T
T ¢ B 0 DT 2, B DC i B e A A A 34 (6% B3 A 4 4l
A DT IiE 3 B

2.3 BB EPLE SHE

D FC B B S S o K 42 50 1 0 5 1) DG E i B |
BAREE A5 5 A R AR B B B DL C S, DT
e (e oy, ) SREANTT
(12*11)[10(12*xl)‘f—y(,(yz*yl)]JF

(g —x)*+ (3, —y1)?
(¥ =y (1Y —x251)
(23 =2+ (yy, —y1)?
:(yz*yl)[lu(fz*11)+y()(y2*y1)]_~_
e (z2 — a2+ (32 — 1)
(s —x) (XY —x2Y1)
(s — 1)+ (y, —y)?

Xy —

(€Y

2.4 HEELBRMRRE
BRI 3 fs . BRI SCIUE BRI .
IR 1 BB F b, X b R B AT

Ab B,

IR 2.3 N RGP A
AR 3 I b — B 20 D g S 75 2

FIH O 9 i d s BBk =05 6,

ABR A IR AR A BT T — I 2 VT i

B A R G R 3R $R B B B 5

DO P& B As Bk 2 209K 8.

IS PR AN R R PR B ECE N

N =1, WZ Bt 2 VO e B, Bk 0% 8,45 N

>1,3X N BBy B i B
A 6 R 2 QO B 2 2 57 5 T 78 IO A% DX 8

B PN BT A BB A i 1 18 Bt
AT R 2 (3) SR IS fig 35k i B 1 D JE B

Pl A5 DG T B R /N o DG P B
A 8 ] VG C B B AR SS#E52  B SSE

Hu PRI FUAL B
BEASE LB

TR I P A% DX I
BECHCE.
SRIBE EIEHE AT

M2 A B TT
T bE—Z e
TH %7

VEPC BB
SRVEHE A

5 —Z[E %
AHE T B T
BHEHN

|

Y| B R R VE PR B
SRUEHE A
N

T E VERLi B
BN

(450 )
B3 mErREERER
Fig. 3 Map matching algorithm flow chart
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Fig. 4 Full matching effect chart
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Fig. 5 Transformation between single line and double line
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Fig. 6 Intersection turn matching effect chart
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Fig.7 Parallel section matching effect chart

M 2 W LLF Y DERC A E 25 99. 500, PERL
TERRARIRE 97. 200 WL BA BT i T e v
BTk, % 3 FrR R AER) an IR L BRER RS A HE AR
AT VCRC AN E AL A I 18] LR A4S DE T G
], AXEF H 2 V8 Be 3k mT DU 2 — & A Al 1
S PEEOR

®2 TEEHESITE
Tab.2 Map matching accuracy statistics

AR DR VERCIER S DCCR DEACIERR A

1182 1177 1145 99.5% 97.2%
*3 EEMEZITR
Tab.3 Map matching time table ms
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