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[ Abstract |

are susceptible to errors due to environmental influences, a novel method of APP-based car-hailing trip counting detection was

In order to resolve the problem that the volume of APP-based car-hailing industry increases and the trip counting results

proposed. The conversion mechanism between global navigation satellite system( GNSS) coordinate system and other coordinate systems
was analyzed, and a network car counting device was designed by using loose coupling model and Kalman filter processing for combined
navigation. The test results show that the distance counting device has a distance counting error of 0. 42% in the straight road section
and a distance counting error of 0. 56% in the circular road section, and the distance counting accuracy meets the maximum error range
required by the Verification Regulation of Taximeters(JJG 517—2016) , which provides a new method for solving the distance counting
error problem of APP-based car-hailing.

[ Keywords] APP-based car-hailing; global navigation satellite system ( GNSS) positioning; inertial navigation system; coordinate

transformation; loose-coupled model
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ML www

B3 AR M SR — DR LB S 5, A
IRV ESROE RN

X,7 [dx, oy —pTX

Yz = dYO + (1 + k) -y 1 o Yl

z,) Lldz, B -a 11z
(2)

K(2) . dX, . dY, . dZ, A TFBESE; « By NiE
Zei BERAHIFEICH Ry (X,,Y,,Z,) A0 =
HeApbr; kR HLBISEL
1.1.2 RKEENU 24725 Kb LA R a3kt
iR RAEDE T M CGCS2000 A4 TR £ 3] WGS-84
ARFR BRI i e BRI 10 T o e 2 A I 2R
S A FR B CGCS2000 25 8] T AR AL bR 22 AR bR s 40
[A]R, 75 N7 2% AL bR R AR B i, S Ak
bRz 5oz A AR bR CGCS2000 22 1] 154
LT IR, 0% B AR R JF S ST AL A 2R
JERAEFR A (east north up , ENU) , FH4ZWOHL i 2500 =

AR R AR (X,,Y,,2,) o %E ENU 2245 R 5
HEREAWRES 0, EA X I IERT,Y
SO VR IEIL T A bR BRI 2 s

BE ) OENU A bR R 5 25 0 B M bR R
CGCS2000 #2 EL A AR 3R |, 38 2 A /R PR E A A
ALRE S PR 7 B TE 3% B AR bR R ) AR BR B e 3
CGCS2000 AabR 72 Hr, 2% AL bR FR AL A5 2] CGCS2000
25 (0] LA A A B B Bl 2 AR Ry

X, —sinf, cosb, 0 X et =Xo
Y, |=| —sing,cos, —sing,sinf, cosg, || Y ., Y,
Z, cospycost),  cosgysing, sing, || £, —Z,

PM I T b BP0 R R A bR AL PSS
K2 RERRIER AR
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Fig. 4  Circular route error diagram
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Fig. 5 Design solution for APP-based car-hailing counting device
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Table 2 Data processing results
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Table 5 Partially calibrated circumferential coordinate data

ARAR I X/mm Y/mm Z/mm
1 1 644. 89 -12 147.62 164. 34
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4 12 063. 84 2 096.79 167. 57
5 -1302.33 -12195.15 163.23
6 -4176.95 -11 524. 19 164. 19
7 -5 968.24 -10 707. 61 163. 81
8 -12 216.53 800. 42 164. 37
9 —10 254.78 -6 706.21 164. 59
10 664. 21 -12 243.31 163. 83
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Fig. 11  Calibration arc route fitting
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Table 6 Pilottest partial circumference data

AR A X/em Y/cm Z/cm
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Fig. 12 Meter device test circular route fitting
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