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Table 1  Error statistics of heading angle
fii i fiR 22/ (°)
LR T3 Tl K BESE T/ %
INS INS Ji &4 1E
P30-1 32.665 8 4.6523 85.8
P30-2 16.485 7 4.158 7 74.8
P30-3 12.671 6 5.501 0 56.6
P40-1 12.733 8 3.239 8 74.6
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Fig. 3 Comparison of dead reckoning trajectories
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Fig. 4 Loose combination positioning trajectory

25T 2 ME X TR
BFHL3 A4 R B BoR A S AL 5 RTK ALy
WAL A AT TR BE UL T RTK; P30 A5S 2 415C
¥ N 7 RS A FTekcE B 7 TR B ANEE  SF R
JE 2 FlEN T A2 56 b 4 A E S T B
UFR%) 1.512 7 m, 5 2% 2. 052 7 m; A b T d
RTK EAL, 4 A RS BE 32 T4 3 e K 4 P40-2
M“ KE19. 4% 455 K 4 B 5 K2, nT LIS EILE
W U AT I A RBRS 7 52 22058 T -1 Ll %
Wﬂ'um .

719

x2 EUNHERHFRRESIT
Table 2 Root mean square error statistics of positioning results
m
Soay RTK RTK/DR
4% N E - P@mo N E i
P30-1 0.9765 0.9765 1.7349 0.9213 1.4084 1.6829
P30-2 0.9358 1.8206 2.0470 0.9039 1.8430 2.0527
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P40-1 0.9509 1.3104 1.6190 0.7923 1.2887 1.5127
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Fig. 5 Mobile phone positioning errors
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Integrated mobile phone RTK/DR vehicle
positioning in complex environment

WANG Fuyou' GAO Chengfa' GAN Lu' ZHANG Ruicheng' WANG Jianchao'
1 School of Transportation, Southeast University , Nanjing 211189

Abstract Mobile phone RTK is vulnerable to interferences from complex environment, and the heading angle of in-
ertial navigation data is easily divergent in scenario of mobile phone vehicle positioning.To address these problems,
this paper proposes an RTK/DR loose combination positioning method combined with OSM map data.In the process
of dead reckoning,based on the OSM data, combined with the information of combined positioning results and vehi-
cle motion state,a geometric matching method from point to line was designed,and the matched road direction was
used to correct heading angle.In the loose combination stage ,the standard Kalman filter was used to estimate the po-
sition and velocity.In order to reduce the influence of large drift or jump of RTK on the results of loose combination,
a loose combination switch was set,which can comprehensively judge whether to update the measurement by combi-
ning the covariance matrix ,the vehicle’s moving direction and the change of RTK positioning heading angle in RTK
robust Kalman solution.Then six groups of experiment were carried out by using P30 and P40 smart phones.The re-
sults show that the introduction of OSM data can effectively solve the accumulation of heading angle error, which
makes dead reckoning trajectory more consistent with the benchmark. Compared with mobile RTK, the proposed
RTK/DR loose combination with switch improves positioning performance ,and effectively suppresses error points of
large jumps.

Key words smart phone ; RTK ;dead reckoning ; map matching;vehicle positioning



