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Vehicle Location Data Generator based on a User
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Abstract

ADevelopment of various geographic observations, GPS, and Wireless Communication technologies
make it easy to control many moving objects and to build an intelligent transport system -and
transport vehicle management system. However it is difficult to make a suitable system in the real
world with a variety of tests to evaluate the performance fairly because real vehicle data are not
enough as evaluating and testing the transport plan in the system. Therefore some moving object data
generator would be used in most researches. However they can not generate vehicle trajectory
according to a user scenario defined to be applied to transport plan, because the existing data
generators consider only a gauss distribution, road network. In this paper we design and implement a
vehicle data generator for creating vehicle trajectory data based on the user-defined scenario. The
designed data generator could make the vehicle location depending on user’s transport plan. Besides
we store the scenario as patterns and reutilize the used scenario.
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Fig 1. The structure of moving object data generator based on scenario
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Table 1. Pattern table schema
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VTS String THE ARRE AR
VTE String T B AR
X double o AR x ZHEE
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Sequence | String x esigh v wisizt
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Fig 3. Vehicle movement scenario
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Table 2. Scenario information

= 3 ¥
mo_id 001
Name 32143354
VTS 2004/10/10/13/25
VTE 2004/10/10/18/25
X 24266051 .
y 319939.26
Sequence 55:67, 33:-6, 1.-70, -62:-15, ...
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Algorithm 1. Vehicle location data generation based on
Scenario

Algorithm scenario_data(int id_no, char{] Name, double start time,

double start_x, double start_y, int{][] coordinates)

input: id_no  //the number of moving object

name / the name of moving object

start_time // the start time to generate the moving object data
start x  //the x coordinates to generate the moving object data
start y  //they coordinates to generate the moving object data
coordinates // the set of seq data
output: the data file of the moving objects // data file
method:
current_time = start_time

imsi_x =start_x // initial value

imsi_y = start y // initial value

intf] sequence // sequence set

foreach record of coordinates // calculate vector values
convert record coordinates to TM
sequence[count].x = record.x - imsi_x
sequencefcount].y =record.y - imsi_y
count++
imsi_x = record.x
imsi_y = record.y
endfor

store the id, name, start_time, start_x, start y, sequence set into the data file
end

(Zngd DS AF W3, ol AR AT 59 7lE
FEE HFES] AR AR Ave]ed BE Axg)
o] UL AF, o8 TM FEZ WHH F, dolH
42 Agshe duelFolct. o o] TM #HEE 7
g AvEle Fie A58 u% A2 3 EF A g
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Fig 4. Coordinates mapping to TM

AL i) AR Fesld Auzles RS 7
£ o] AdEleE ©A g e ARd ¥ A AAA
Zgsle] AbgslZIl Felzt ok wEb AAE dlolelrt
AA 54 Z2aYe H457] e (28 4 2ol
T™el UTMeRe] R dglo] desitt. (2d 4)= 7
ol ZAFeE W (600, 450) oA, FFAIL] TM HE
(237801.26, 344484.92) ~ (248323.68, 352024.32)
of wjd Al7le FE vekd Folot




AR AR Azl o) Z1EE A A4 wele A4 107

UNAE 2. TM ZHE pigt
Algorithm 2. Coordinates Conversion to TM

Algorithm to_tm( double x, double y, double tm_x1,
double tm_y1, double tm_x2, double tm_y2 )
input: x // the x coordinate of a screen

y  //they coordinate of a screen

tm_x1 // the x1 coordinate of tm

tm_y! // the y1 coordinate of tm

tm_x2 // the x2 coordinate of tm

tm_y2 // the y2 coordinate of tm

output: to_tm_x, to_tm_y // converted tm coordinate
method:

BoundxSize = tm x2 - tm_x1 // TMZRES| x & Zo]
BoundySize = tm_y2 - tm_yl // TM&R2] y & Zo)

/701m1A] k8] 27
//e101A] yo] A7)

ImagexSize = 600
ImageySize = 450

to_tm x = x * BoundxSize // ImagexSize + tm x1
to_tm_y = y * BoundySize // ImageySize + tm_yl
return to_tm x, to_tm_y
end

(€xEF 2 44 &8 Z=amdN B4s) st
o Y AlUle FARE TM HAER AT dndS
oty ARE WE T W& shH g L HL4sE A
E 3 5% uoisled g W
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Table 3. Example of TM coordinates conversion setup

g ‘ el
B3 x Firel He 0 ~ 426.232
8l v 2| We 0 ~ 175.393

HFAL] T™M x ZHE 237801.26 m~ 248323.68 m

HFA TM y ZHE 344484.92 m~ 352024.32 m

™ x S Zo| 10522.42 m

™y 5 Zo| 7539.4 m
tm, = 426.232 % (10552%) +237801.26 = 245276.25
tm, = 175,308 > (12834 | 34448400 = 347323.403

(£ 3k Zol ™™ HE WS 4L dFsin, (dug
F 2)9 & B FEE ALY, 99 Al 2o
std 2F (426.232, 175.393)7F T™™ FE (245276.25,
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2e 479 HHEL AMAte] Yo wet A AR
£ AR E UE 4 Sk
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Algorithm 3. Pattern combination

Algorithm to_tm( Pattern source, Patter addition, double move_x,
double move_y }

input: Pattern soyrce // the set of source scenario

/the set of addition scenario

1/ the x distance for converting x coordinate

Patter addition
move_x
move y  //they distance for convertingyx coordinate

output: source  // set combining the source and addition sets

method:
time_gap = addition,VTE - addition.VTS
source. VTE = source. VTE + time gap  // time setup

// sequence A%

source.sequence = source.sequence + addition.sequence

return source
end

(Exe)F 3)2 dolelelzd AP AL BelE
o, M2 ZRske gagFeltt. A gue R} o}
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Fig 5. Insert vehicle data based on scenario
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Table 4. Example of scenario data TM conversion

r pe " P - T
e o max | B
X y ox ; ¥ x 1y
292 34 243426.26 | 345835.77
320 80 244003.26 | 346166.77 | -577 -331
353 100 244547 | 346246.77 | -543.74 -80
384 105 | 244356.26 | 346675.26 | 190.74 | -428.49
373 130 244239 | 346866.51 | 117.26 | -191.25
367 142 244688 | 345784.51 | 449 1082
392 77 244867.26 | 345739.77 | -179.26 | 44.74
402 74 244861.26 | 345775 6 -35.23
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Fig 6. Vehicle trajectory data utilized in vehicle
tracking system
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Table 5. Evaluation of data generator
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