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A Study on the Implementation of Microscopic
Traffic Simulation Model by Using GIS
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Abstract This study aims to design and implement a traffic model that can simulate the traffic behavior on the
microscopic level by using the GIS. In the design of the model, the vehicle in the simulation environment recognizes
the GIS road centerline data as road network data reflecting number of lanes, speed limit and so on. In addition, the
behavior model was designed by dividing functions into the environmental perception model, time headway
distribution model, car following model, and lane changing model. The implemented model was applied to
Jahamun-road of Jongno-gu district to verify the accuracy of the model. As a result, the simulation results on the
Jahamun-road had no great error compared with the actual observation data. In the aspect of usability of model, it is
judged that this model will be able to effectively contribute to analysis of amount of carbon emission by traffic,
evaluation of traffic flow, plans for location of urban infrastructure and so on.
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Table 1. Algorithm for creating vehicle’s route list

PROCEDURE(Construct Vehicle's Route)
Initialize MinDistance = 99999
FOR Each Vehicle(chosen in a sequence fashion)
Route.add(Vehicle’s Current Position)
Current Geometry = Vehicle’s Current Position
Buffer = Current Geometry.Buffer(50m)
IF Buffer Intersects Road Segment
THEN Select Intersected Road Segment
DisToRoad = Calculate Distance(Geometry, Selected
Road Segment)
IF(DisToRoad < MinDistance)
THEN MinDistance = DisToRoad
Closest Road = Selected Road Segment
END IF
END IF
Closest Coordinate = Closest(Closest Road, Current
Geometry)
Route.add(Closest Coordinate)
END FOR
‘Find Nodes connected with Closest Road through
NodeLinkList
Nodel = NodeLinkList.SearchNode(Closest Road)
Node2 = NodeLinkList.SearchNode(Closest Road)
‘Compare with Distance to Nodel and Node2 from Closest
Coordinate
Node = MinDistance(Closest Coordinate, Nodel, Node2)
Route.add(Dijkstra Algorithm(Node, Destination Node)
Route.add(Destination Coordinate)
END PROCEDURE

81

GISE ol g%t TAY £29 RERY Tuo| B AT
o o o G
Destination
o \ ! o
s_Coord
07 s 0O O 0
»
Current Position
Route List
| cP |——| s_Coord |——| Des1inatinn|
Step II
o o —0
Destination
o 2 (] o
S_Coord
0 nl = o
(G
Current Position
Route List
e W] AAHRE o] gato] AT 7Y 2l
Hololis E2E 2] 99 WEEHE Suaa
o} WASL WE ER ARE 2360 £ WA
A= A EAE o]-85ke] HHEAZ Sof A=E
L2 F A 7P e e HHe 93] s
5‘%3}51 o|F o]F A=l ATtk Al MiA TA=
29 E2 O] et g 2} ddE F =

r\' -1N

ro] Aele AAkste] 2Rl o shrtole] 9IA|E =
E2 Musla WY o] RS 2EF) 12

l

I oA SAlE ol A4 5T AR =
ot BAA] #HRAYHE o]gsto] AR HS 5
Yo & 29 =20 HRAAHHE AT olFH=

off A7gt). o] ¢AFtolA HHAYRA L the]AE
2} &38| Z(Dijkstra Algorithm)& A&l o, oA}
o] MA e AR ER sk Table 137} )

312 49 o5 W L AN 4%

H|AH 20 mEBFIAE el ofFaks =
&7 A 0w wapslor Fitk 1e B2 F4
Hom FAE YEYAS teby o] ol Fat
B, opgaro® AAwe] Qs 2o BAA X 7t



oy
of
2

B(xy)

]

/,»éé%(x:;;' —

A. Calculation of direction in which vehicle is headed
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B. Calculation of vehicle’s turning directions

C. Calculation of the vehicle’s distance from the central line

Figure 2. The conceptual illustration of Setting vehicle’s
direction and position
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Table 2. Algorithm for Setting Vehicle’s Direction and
Position

PROCEDURE(Move to the Lane)

‘Calculate Direction Angle

Diff X = Road.GetNode(i+1).XCoordRoad.GetNode(i). XCoord

Diff Y = Road.GetNode(i+1).YCoord-Road.GetNode(i). YCoord

Direction Angle = Arctan(Diff x, Diff y);

‘Set Vehicle’s Lane Variable

RandomNumber = Math.random();

Lane = (Integer(RandomNumber * Lanes)+1);

‘Calculate Rotate Angle and New Position(X'Y")

Rotate Angle = Angle + Rotation Clockwise(90 Degree);
= Current Position.X + Distance * Cos(Rotate Angle);

Y’ = Current Position.Y + Distance - Sin(Rotate Angle);

Move Vehicle to (X, Y?)

END PROCEDURE
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Table 3. « and § values by average time headway

Avg. Time « 8 Avg. Time o 8

Headway(sec) Headway(sec)
1.5 182.2(271.8 33 8.1 234
1.6 5841918 3.4 7.9 233
1.7 36.1 | 59.7 35 7.6 |23.2
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2.1 16.1 | 31.8 39 7.0 |233
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3.1 8.6 | 23.6 49 5.9 |24.0
3.2 83 | 235 5.0 5.8 |24.1
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Figure 5. Pearson type v distribution by average time
headway
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Table 4. Implementation methodology by the modes in car-following model

Mode Methodology Annotation
v” < ,Uf
. a, D
Free-following a, =10 Uy T U
a,
U’N > UYID
acceleration deceleration
. R a 2.15 1.55
Car-following a,=a"—+(v,_, —v,)
:'[ -1.67 1.08
-0.89 1.65
Emergency- QG =0, 1~ 0'5(U71 n—1 )Q/gn U, > Up—1
following a, = a, _,+0.25a, v, = U, 4
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Figure 10. Jahamun-road in the Jongno-gu district
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Table 5. Average time headway and parameters for
Jahamun-road

Vehicles Avg: Headway Parameters

Time(sec) alpha | beta

07:00-08:00| 1824 2.0 18.4 | 3438
08:00-09:00| 1884 1.9 21.6 | 392
13:00-14:00| 1038 3.5 7.6 | 232
14:00-15:00 880 4.1 6.7 | 233
17:00-18:00| 1196 3.0 89 | 2338
18:00-19:00| 1020 3.5 7.6 | 232
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Figure 11. Frequency distributions of time headway by time periods
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Table 6. Assessment of the accuracy of the simulation

results
Observation Data Speed
Estimated| Error
Vehicles [Speed(km/h) (km/h)
07:00~08:00| 1,824 234 15.8 -7.6
08:00~09:00| 1,884 16.8 13.9 -2.9
13:00~14:00| 1,038 27.5 25.6 -1.9
14:00~15:00| 880 27.1 242 -2.9
17:00~18:00| 1,196 24.6 21.6 -3.0
18:00~19:00| 1,020 21.7 19.3 24
- T-test - Correlation Coefficient:

t-value: -1.389, p-value: 0.195| 0.89
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Figure 15. Comparison between observed and estimated
speeds
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