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Abstract: Despite the flow fluctuations and increased teaffemand in Macedonian cities in the last fifteearg,
Republic of Macedonia is one of those countriescivtstill employ only the traditional systems offfimmanagement
and control. A general call for “...something hadb#®done..” becomes obvious. The best practices have shoairttirs
can be realized through unconventional solutiors, by means of advanced traffic management (ATM)very
reasonable example of such a system is the vehitimted control system that we have found to lite ghallenging to
do our research. It was concluded that the ovaraisection performance could be improved botlatgquate inductive
loop detector placement and by interaction witmalgarameters.

Introduction c. Traffic signal parameters (cycle length, green fime
yellow time).

Despite the flow fluctuations and increased traIic The traffic data were collected on the basis ofesir
demand in Macedonian cities in the last fifteeénrgea hours counting (from 6 am till 10 pm) in 15 minutes
Republic of Macedonia is one of those countriescihsitill | intervals on 4 counting points (approaches 1, 2n8 4).
employ only the traditional systems of traffic mgament| The data processing showed that the peak hour nvas 3
and control. Those are fixed control systems, winatden pm to 4 pm. Peak hour demand flows in vehicleshper
the network with problems such as increased tréwts | 5re depicted in Figure 1.

and travel expenses as well as environmental datioad

(Testing, 2008) . FIGURE 1. PEAK HOUR TRAFFIC DEMAND FLOWS
A general call for something to be done becomes Eost

obvious. The best practices have shown that this bm

realized through unconventional solutions i.e. bgans of 14 373

responsive traffic management. Although artificlal
intelligence and its application in traffic managerhand
control systems have already entered the stage,| we

. . . . 3 South
concluded that at this point of identified problenvge
should start from a very reasonable signal comstystem.

For this purpose, a semi-actuated signal contrateggy
on an appropriately chosen signalized intersecticas
designed. Since the appropriate detectors’ placense
considered to be one of the significant paramebérthe
vehicle actuated control operations, this papetsde#h the
impact that the detector placement has on the bvera 487
intersection performance expressed by the delagstlam West
level of service achieved.
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The misbalance of the traffic volumes is evidenajon
Data collection and operational analysis of the flow/minor flow - East, West/North, and South). dartain

intersection performance day periods, the ratio major/minor flow is largean 3:1,
particularly distinctive is Approachl/Approach2ioatThe
In order to make intersection performance analybis,| flow ratio is the main prerequisite for developirnd

following data were necessary: implementing the semi-actuated traffic signal colnivhich
a. Intersection characteristics - type of area, numafef Would provide unconditional priority to the majéo.
lanes, lane width, grade (presented in Table 1); The indicator for the intersection’s performanceswa

vehicle delays (VISSIM, 2006) at the approaches tued
level of service (LOS). The analysis of the simiglat
results has led to the following observations:

b. Traffic conditions (traffic flows, % of HGV (heavy
goods vehicle) and Bus, the peak hour);
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d. The largest
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at the major street

(Approaches 1 and 3). The LOS = C;

TABLE 1.INTERSECTIONFIELD DATA

Approaches Parameters Data
Approach 1 - E Area Type Other
No of lanes 2 Entry lanes
1 Exit lane
Lane width 3.00m
Grade 0%

Separate left/right turn lanes
Parking provisions

Separate left turn lane
None

Approach 2 - S No of lanes 1 Entry lane
1 Exit lane
Lane width 3.00m
Grade 0%
Separate left/right turn lanes  None
Parking provisions None
Approach 3 - W No of lanes 2 Entry lanes
1 Exit lane
Lane width (m) 3.00m
Grade (%) 0%

Separate left/right turn lanes
Parking provisions

Separate left turn lane
None

Approach 4 - N

No of lanes

Lane width (m)

Grade

Separate left/right turn lanes
Parking provisions

2 Entry lanes

1 Exit lane

3.00 m

0%

Separate left turn lane
None

TABLE 2. BEFOREAND-AFTER ANALYSIS OFINTERSECTIONPERFORMANCE
Approach Delays (sec)
Current State Scenario 1 Scenario 2
(sec) (sec)
Approach 1 32.8 25.2 21.9
Approach 2 3.59 10.1 8.9
Approach 3 34.8 23.7 21.2
Approach 4 3.18 11.15 9.3
All 27.7 23 19
Delays Ratio (%)
Approach Scenario 1vs. Current state Scenario 3aenario 1
Approach 1 -33 15
Approach 2 135 13
Approach 3 -32 12
Approach 4 127 23
Overall LOS
Current State Scenario 1 Scenario 2
LOS=C LOS=B LOS=B

e. The minor flow appears to be interesting. For b
approaches (2 and 4), LO&=This is due to the low
vehicle flows. During the simulation process, atesta

where no vehicles during the green intervals wgre

perceived. (Especially on Approach 2);
f. The general performance is not poor (overall LOS=

g. If semi-actuated control is going to be implementan0
before-and-after intersection operational analyisis to

barrier.
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bth be made. The outcome results concerning the tisse
(delays) will be worthy of note.

Design of semi-actuated
signal control logic

The suggested actuated controller has been designed
rk in four phases with allowed left turns and @ulble
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Within the order defined, the traffic signals ogerin
the following way: if on the major approach thersiis
green and if there is a call on the minor appro#ubn the
counting down for the maximum green time on theamnd
approach starts. When the given value has beer\athi
the green time is provided for/switched to the mir
approach. If the non-occupancy inductive loop tiomethe
minor approach is longer than the given extensiah(time
of passage), then the green time is terminatedsaitdhed
to the major approach.

Implementation of the algorithm and inductive
loops in the VISSIM network

After the model was designed, two scenarios of
inductive loop placement in VAP were developed. T
following time parameters were taken up: Scenario
Placing of the inductive loop at the STOP line; i&o® 2:
Placing of the inductive loop at 8 meters from SEOP
line

A comparison analysis of intersection performanoe
both types of signal control strategies (pre-tinvsd semi-
actuated control) is shown in Table 2.

As compared with the current state, the ovedalay
reduction for Scenario 1 is 17% and 32% for Scenari
The reduction of delays for changed detector placgm
(Scenario 2 vs. Scenario 1) is 18%. The LOS forhb
scenarios is B (one level higher as compared wiith
current state).

What do transportation users expect?

Conclusions

Just as the power of technology promotes major
j operational improvements in business, so it is etqukto
bring about traffic congestion reduction, vehiclafesy,
Oeconomic benefits, environmental improvements, ginger
convenience. In this paper, a particular advancatfia
control system was presented. In case of largéctiddws
misbalances (major vs. minor flow), implementatioiha
semi-actuated traffic signal control is recommendeada
good substitution for the conventional pre-timednsi
control. As compared with the current state, theraW
delay reduction for Scenario 1 is 17% and 32% faerfario

2. The reduction of delays for changed detectocepteents
thcenario 2 vs. Scenario 1) is 18%. The LOS forhbot
hecenarios is B (one level higher as compared whi t
Turrent state).

For the Republic of Macedonia, the implementatién o
advanced traffic management will entail developmeht
equipment and standardization. It is expected thatill

f bring lot of benefits for the current and potenti@nsport
users, particularly in bigger cities.
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