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Abstract

In this paper, we propose a road network matching method for trajectory data using a state transition model and a
grid index method. The proposed matching method improves the matching accuracy through a state transition model
that determines the link matching, matching maintenance, matching change, and matching error status to the road
network for continuous location data of the trajectory data. In addition, the proposed matching method uses a grid
index to reduce the comparison operation between the location data of the trajectory and the road network. In this
paper, the superiority of the proposed method is showed by implementing the proposed method and performing
comparative experiments with the existing matching method.
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Input: PT(P_0~P_n) // trajectory data

Output: LT(LO~L m)Li (P.O~P_K) // matched links and
points

Init Distance, Include, Heading, ELD (End Link Distance)

1. Lj, P_j=MLMManager(PT)

2. for Pj ~P_nin PT

3. if 15 < Distance(P_iP_(i+1)) => continue

4. if Distance(P_iL_J)

5. if Include(P_iL_j)

6. if Heading(P_i,P_(i+1).Lj)

7. if Distance(P_i,L_j=End Point)

8. Distance= value, Include= T or F
9. Heading= T or F, ELD= value
10. end if

1. end if

12. end if

13. end if

14. if (Not Include) | (ELD< 15)

15, LT+= (LjP_(j~i)

16. L (j+1)= NLM Manager(L j,P_i)

17. else if(include & Distance > 30) |
(lInclude & Distance > 30)

18, if MEC Manager(L j,P_i)

19. L_(i+1)= MLMManager(P_i)

20. end if

21. end if

22.end for
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Input: PT(P_0~P_n) // trajectory data
Output: LT(Li ), PT(Pk) // set of matched Links and
point
1. [Per]_x cell=(38.763189-32.950424)/(5892)
[Per]_y cell=(131.563393-124.773835)/(647 *2)
[grid]_x=(P_ilat-32.950424)/[ Per]_x cell
[grid]_y=(P_i.Ing-124.773835)/[Per]_y cell
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11. candidate+=L_k
12. end if

13.  end for

14. if candidate==

15. return candidate
16. end for

NLM ()

Input: PT(P_i~P_n) // trajectory data
LT(L_i) // matched current Link
Output: LT(L.i ) // set of matched Links and point
// Li (P_O~P_k)
Init Distance, Include, Heading, End Link Distance(ELD)
1. Links=next_link(LT)
2. Pi ~Pn inPT
3. candidate=0
4, LO ~ Ln in Cells
5 if(Include_Check(P_i, L (o~n) ) &
Heading_Check(P_i, P_(i+1)L_(o~n) ) &
Distance_Check(P_i, L_(o~n)))
6. candidate+=L_k
7. end if
8 end for
9. if candidate==
10.  return candidate
11. end for

MEC ()

Input: errorCheck
Output: True or False
1. if errorCheck==3
2. return True

3. else
4, errorCheck+=1
5. return False
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Table 1. Experimental environments
Category Contents

0S Ubuntu 20.04.1 LTS

= R P

Fig. 7. Algorithm of map matching

INTEL(R) Core(TM) i7-9700 CPU

HW 3.00GHz, RAM 32G, 1TB NVMe SSD

Dataset 100,000(Wedrive trajectory data)
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Fig. 8. Implementation of matching service

accuracy,1d,lat, lng, speed, time, types
15.92,91873,37.52687,126.849495,0.0, 1607567607048, START
12,893,91874,37.,52695, 126, 84551, 0,018970493, 1607567610008, NORMAL
10.334,01875,37.52604, 126, 84954, 0, 2629434, 1667367611600, NORMAL
7.329,91876,37,52693, 126, 84958, 1, 4897686, 1607567613000, NORMAL
10,318,91877,37.52603, 126. 849556, 1, 4897145, 1607567613545, NORMAL
3.493,91878,37.52604, 126, 849356, 1. 6634067, 1607567617000, NORMAL
8.466,91879,37.52694,126,84957,0,72405565, 1607567619000, NORMAL
3.863,91880,37.52604,126.84958, 0.83795345, 1607567621000, NORMAL
3.872,91881,37.526966, 126,84957, 2, 5430417, 1607567623000, NORMAL
3.9,91882,37.52701,126. 84935, 1739564, 1607567623000, NORMAL
3.9,91883,37.527035, 126.84951, 3, 1659758, 1607567627060, NORMAL
3.9,01884,37.5270%96,126.840464,5,5427227, 1607367629000, NORMAL
3.9,91885,37.527225,126.849434, 7, 746535, 1607567631000, NORMAL

a2 9. A oo|E(WeDrive) of
Fig. 9. Example of trajectory data(WeDrive)
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Table 2. Average time of matching execution

Method Average execution time per trajectory
FMMI8] 0.409 sec
Proposed method 0.021 sec
E 3 oofE dex
Table 3. Matching accuracy
Method TF FP ACC
FMMI8] 140 65 69.7%
Proposed method 135 3 88.3%




oA A wolH et 2l =2 YES v
1K IGT ] N MRl
A= 2 67 i U ARG W

AR AHEE AF dolert Ao wiAd
o F 149719) =9}k wjRo] Hojok dit} 1
U, & 3049} o] B =FolA Ak W
135749 B9k A A AL, FMMS 14070
a9} A iAol ATk £ =Eol|A ARlee ¥
Mo A ZX jde F39 #7F iR e &
< HHH FMME 65712 ull-¢ B3tth

71E e BE IRIES 9A @ 2L 7]
< & ulF she Zo] obd Hidden Markov %
PALIRSA=Re1 o e B #3 3b7] wEel] 2%

[e]
o

O:

=
U
H

53, =
i A% A% WAHE F97 Bk

EAE 9k gl SReAE Fol 94
Spojok shw, ML FAse 2R WYHE A

371 B ZeER Z)E e A4 9 o
BT, AR vjqo] o} Y AEEs} Doixl

o e Al HolHE =24 UEYI &d
e AR AR uAEe F9E ol AR +
2% Aol
H 4= AY A7 E 24 HAsAERE HAYFa 9

o A4 HolHE =& UESY I W WHe 2
2 AR A A s g0 ©L 935y
precision ko] 83ttt #4 HlolHE EE Y ES
29 A=A AR 3= A4 tolHY AR
=°| mF Foth AR 2R viAHE AdE g
dolel7t F4 wlolHd mAHER &5 =2 U
EQAE A, 282 o &7 2 ¢ Aok

Ajrste WY EAKOR, Aldtse WS
AAro s wEA WAL FYshet A5 Ho
AAT, F2 F7|E S AF solHo| tha)
Hh mjgo] ofdoh 3k wH e 1A

TAMCE WERS} o] EETF HA|&= oA
Hié] g7}t "olxitk

oMy
ok

4 hE des(EEs, s MEE, F E)

Table 4. Matching performance(Accuracy, precision, recall,

F1-score)

Method Accuracy | precision | recall | Fi-score

FMMI8] 68% 68% 100% 80%

Proposed | g0 | g | oe | 4%
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