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1 Introduction 
 
Traffic signals are one of the ways to control traffic movement especially in high density 
urban areas. A suitable signal setting set can help to optimise the usage of traffic facilities, 
increase road capacity and reduce vehicle travel time. However inappropriate signal settings 
could cause unnecessary vehicle stops and traffic congestion. The evaluation of signal 
settings before these are implemented in the real world is an issue of concern to traffic 
engineers. 
 
Some related comparisons in signal operation systems have been undertaken between the 
Sydney Coordinated Adaptive Traffic System (SCATS) and traditional control methods 
(Taylor & Wilshon 1998,  Akcelik, Besley & Chung 1998). However a comparison over a 
range of traffic conditions in a given corridor and between SCATS Masterlink and Flexilink 
Modes is rare. 
 
Based on the development of advanced computing power and techniques, the evaluation for 
transport planning purposes could be performed by computer simulations. Various 
simulation scenarios can be evaluated and their performance determined without influencing 
real environments. This research compares the two traffic signal operation modes based on 
a micro-simulation model of the research area.  
 
The research detailed in this paper adopted the data from a probe vehicle, tube counters 
and SCATS to conduct travel time and traffic volume surveys. Based on these data sets, 
before and after data was collected on a real world road segment that has its traffic signal 
setting changed. An analysis of the data showed what the overall traffic system performance 
was for each case. A micro-simulation model was also developed, to evaluate the same 
section of road and traffic signal settings. The research can contribute to the process of 
traffic signal optimization of arterial roads and indicate the benefits or dis-benefits of 
changing signal settings from Flexilink Mode to Masterlink Mode in SCATS.  

 
2 Background information 
 
West Terrace is a 1.6 Km arterial road on the western edge of the Adelaide CBD. West 
Terrace contains 10 major intersections, of which 8 are controlled by SCATS. West Terrace 
carries around 35,000 vehicles per direction per day and its major movement is from South 
to North during AM peak. The large traffic volume causes congestion and several 
bottlenecks along West Terrace, especially in intersection 44 and 43 (see Figure 1). The 
figure shows the locations of the intersections along West Terrace. 
 
The traffic signal system in West Terrace originally operated in Flexilink Mode, which then 
changed to Masterlink Mode in December 2005. Flexilink Mode is based on fixed time signal 
operation. The Flexilink Mode traffic signal system operates and changes based on a default 
schedule of signal setting (RTA 1996). The Masterlink Mode changes its signal setting in 
response to actual traffic conditions, using data collected by loop detectors. Figure 2 shows 
a typical Strategy Monitoring (SM) data set of Intersection 44 from SCATS. The information 
provided in the SM file includes Cycle Length, Link Plan and Split Plan and so on. In the 
Masterlink Mode, the Cycle Length of traffic signal starts from 102 seconds at 7:00 and then 
slowly increased to 152 seconds per cycle at 7:56:08 in order to satisfy real traffic demands. 
On the other hand, the Flexilink Mode has a fixed cycle length, 152 second, from 7:00 to 
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9:00. The two modes have the same cycle time during the busiest hour but different phase 
percentages. 
 
Different signal operation modes can have significant influences on the traffic environment. It 
is difficult and time consuming to check all the changes along West Terrace on the basis of 
field data. It is also complicated to compare the efficiency of the two signal operation modes 
based on dynamic traffic conditions. However this information is helpful for refining the signal 
optimisation. Advanced transport micro-simulation software provides the opportunity for 
engineers and researchers to examine the impacts from traffic signals. 
  

9: Zone ID.  45: Intersection ID 
: Travel time check points   

 
Figure 1: The experiment area, OD zone and intersection ID, West Terrace, Adelaide. 

 
In solving this problem, the study has built a two-hour simulation model, 07:00~09:00 AM, as 
a test-bed for testing and comparing the two signal operation modes in West Terrace during 
AM peak hour. A series of comparisons between the two signal operation modes are 
discussed later in this paper. 

 
 
 
 
 
 
 
 
 
 
 

Figure 2: A typical Strategy Monitoring (SM) data from SCATS for Intersection 44. 
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3 Methodology and Limitation of the Research 
 
The research adopts AIMSUN NG V5.0 as a simulation tool to build the experimental test-
bed. For the comparison of different traffic signal settings, the research needs two sets of 
signal operation data from SCATS to represent the traffic conditions in the before-and-after 
cases. From the observed volume data, the signal operation data from 5

th
 April 2005 and 

from 14
th
 March 2006 are selected due to their similar traffic volume distributions during the 

AM peak hour. Table 2 shows the comparison of GEH values (see 4.2.1 for definition) the 
volume data for the two days are reasonable similar, i.e. GEH less than five.  
 

Table 2: The comparison of GEH between two selected days in major intersections 
 

S����N 

Intersection 44 Intersection 43 
 

7:00~8:00 AM 8:00~9:00 AM 7:00~8:00 AM 8:00~9:00 AM 

5/04/2005 2691veh 3320veh 2253veh 2554veh 

14/03/2006 2574veh 3119veh 2239veh 2513veh 

GEH 2.28 3.54 0.30 0.81 

N����S 

Intersection 44 Intersection 43 
 

7:00~8:00 AM 8:00~9:00 AM 7:00~8:00 AM 8:00~9:00 AM 

5/04/2005 1726veh 2556veh failure failure 

14/03/2006 1708veh 2380veh 1369veh 1899veh 

GEH 0.43 3.54 - - 

 
Figure 3 shows the flow chart of the research project. The simulation model of Flexilink 
Mode is constructed based on the signal data set that was collected on 05 April 2005, 
followed by the calibration of the simulation model. After that the Masterlink Mode signal 
data, collected from 14 March 2006, will be input into the test-bed for further comparisons.  
 

 
Figure 3: Flow-chart of the Experiment 
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The comparisons between the two signal operation modes were conducted based on three 
different levels: single movement level, intersection level and network level along West 
Terrace. The major indices adopted for the comparisons include approach delay and travel 
time for efficiency comparison and the amount of pollutants emitted for the environment 
concerns. 
 
During the experiment, the research tried to reduce the inaccuracy of the simulation 
modelling process. The limitation of the study is that a Masterlink Mode signal setting is 
difficult to be simulated perfectly without a directly linking to SCATS or the adoption of a 
SCATS simulator (Millar, Tudge & Wilson 2004). However neither of these were available for 
this research. To overcome the problem, the research input signal settings phase by phase 
and cycle by cycle through the two-hour simulation period. The signal settings of the eight 
signalised intersections are based on first, the SM data for Masterlink Mode and second, a 
set of Flexilink Mode setting data from SCATS that was provided by Transport SA. The 
method has created a time-varying signal system, however some bias might still exist due to 
the difference of traffic volume distributions in particular time periods that could affect the 
signal settings of Masterlink in SCATS. On the other hand, the research provides same OD 
matrix for the two signal modes, so it provides a fixed demand comparison. The analysis of 
capacity improvement can only be estimated from the savings in travel time. Further 
investigation of capacity improvement would need a variable OD data set and a SCATS 
simulator (or its background algorithm). 
 

4 Model Construction and Calibration 
 
Model construction and calibration is a critical procedure that could influence the simulation 
results and research accuracy. This section introduces the data sources, procedure of test-
bed construction and its calibration. 
 
4.1 Data source 
 
The major data for model construction and calibration includes traffic signal data, traffic flow 
data, road geometric data, travel time data and public transport data. 
 
4.1.1 Signal setting data 
 
The adopted data for the signal settings was collected from the SCATS SM data file. This file 
contains various traffic signal information including, signal cycle time, phase length, start 
time, intersection ID, active plan, vote plan, linking information and so on (RTA 2004). A 
basic understanding of the data format is necessary to read the data. Figure 4 shows a 
typical sample of SM data for Intersection 44. 
 

  
Figure 4: A sample of SM data from SCATS 
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4.1.2 Volume data 
 
SCATS collects traffic flow data via numerous loop detectors along West Terrace. However 
for the estimation of Origin-Destination (OD) matrix, a number of locations still need to be 
covered by various tube traffic counts for traffic flow survey. The research installed eight 
MetroCount tube counters to helping in traffic volume collection for the OD matrix estimation 
and the model calibration.  
 
4.1.3 Geometric data  
 
The geometric layout of West Terrace and its intersection was determined from aerial 
photography and intersection drawings. In addition, numerous field surveys were undertaken 
to confirm the road geometry and traffic signal design. 
 
4.1.4 Travel time data 
 
Travel time survey was performed by a probe vehicle during the AM peak in West Terrace. 
The data can be compared with simulation results for calibration. Meanwhile a set of vehicle 
emission data from the probe vehicle is available to help to improve the estimation of 
pollutants from the simulation model in the future. 
 
4.1.5 Public transport data 
 
Public transport buses have a major influence on the performance of West Terrace. The 
research built 30 bus lines into the simulation test-bed based on public transport timetables. 
The influence of public transport on West Terrace could also be observed from the test-bed. 
 
4.2 Construction and calibration 
 
The research focuses on comparing the difference between Masterlink Mode and Flexilink 
Mode signal settings during AM peak period, i.e. 07:00 - 09:00. The construction of the full 
test-bed model will be conducted based on this aim. Aimsun NG V5.0 has been adopted in 
the model construction due to its capacity to include a large number of signal control plans to 
mimic Masterlink Mode operation. The major procedure of the model construction includes 
OD matrix estimation, road geometry and traffic signal settings.  
 
4.2.1 OD matrix estimation and calibration 
 
Twenty zones have been used to represent the traffic-flow distribution during the two 
simulated hours in West Terrace, shown in Figure 1. The hourly OD matrix was developed 
by Paramics Estimator first and then a manual adjustment was made to divide it into a 5-
minute interval OD matrix based on the volume proportions calculated from real traffic 
volume data. The work has thus produced a more detailed traffic distribution OD than the 
hourly OD.  
 
The final OD matrix has been calibration using GEH, invented by Geoffrey E. Havers in 
1970s, as Formula 1. GEH is a modified χ

2
 (Chi-squared) statistic that incorporates both 

relative and absolute difference (Speirs 2006). The traffic volume can be considered as a 
“good fit”, if the value of GEH< 5.0. Meanwhile if the GEH value is between 5 and 10 then 
the flow may require further investigation. An important prerequisite for using GEH is that the 
calibration of volume must base on hourly volume. 
 
 
                                                                    (1) 
 )(5.0

)( 2

observedsimulated

observedsimulated
GEH

+×

−
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The calibration of volume is conducted based on hourly volume, 7:00 - 8:00 and 8:00 - 9:00. 
Table 2 displays the outcome of the calibration along West Terrace. The average of GEH 
value for the first hour is 1.21 while 1.34 is the outcome for the second hour. Overall the 
result, the test-bed model has a “good fit” GEH value that is far less than the critical value 
“5”.     
 

Table 2: GEH values for the experiment test-bed 

 
4.3 Road geometric setting 
 
As shown in Figure 1, aerial-photography provides extensive information for model 
geometric construction. For more detailed information, intersection drawings and field survey 
helped to solve some ambiguities that could not be clarified from the aero-images. 
 
4.4 Signal settings 
 
Signal setting is a major challenge for the Masterlink Mode model building in this research. 
In Masterlink Mode the signal settings could vary cycle by cycle. It is almost impossible to 
mimic the dynamic behaviors of SCATS properly without a direct linkage to SCATS, or by 
adopting a SCATS simulator. The research input the signal settings phase by phase and 
cycle by cycle for the Masterlink Mode model during the simulation period. There are 54 
signal control plans included in the Masterlink Mode model and each of them contains eight 
signal settings for individual signalized intersections. The method could represent a similar 
operation pattern for a dynamic traffic system that based on similar traffic volume condition. 
In additional the signal linking has also been put into account during the modeling procedure. 
 
For the Flexilink Mode model, a much simpler signal setting process is required for 
representing the fixed time signal setting through the two simulation hours. The comparison 
between the two models will be introduced in the next section. 
 

5 Traffic Index Comparison 
 
In order to determine the difference in the before-and-after study, this research compared 
several traffic indices that include intersection approach delay, travel time and pollution and 
emission from the simulation outputs. This is a fixed demand comparison, based on same 
OD matrix. Thus the comparison of traffic indices does not include degree of saturation 
because they have same OD and similar degree of saturation between the two signal 
operation modes. 
 
Intersection approach delay could help to understand the impacts of traffic signal change on 
individual movements within the network. On the other hand, travel time comparison could 
indicate the difference between the two signal modes in a larger network scale. The 
procedure of travel time comparison can also help to evaluate the efficiency of signal linkage 

GEH < 5.0 � Flows can be considered a “good fit” 
5 < GEH < 10 � Flows may require further investigation 
GEH >10 � Flows cannot be considered a “good fit” 
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between the two modes. A suitable signal linkage could contribute to travel time reduction, 
eg a ‘green wave’. The final index that been considered is pollutant emissions. The index 
provides a network level examination to point out the impacts of signal change on 
environmental viewpoint. The application also draws the outline of the potential of micro-
simulation in benefiting the development of sustainable transportation.  
 
5.1 Intersection approach delay 
 
Intersection approach delay is an important index to evaluate the efficiency of individual 
movements for intersections. Appendix A provides a comparison of the delay for individual 
movements in signalised intersection along West Terrace for the before-and-after study. 
Appendix A displays the result of delay proportions which are the difference of approach 
delay time between Masterlink mode and Flexilink mode (DM-DF) divided to the approach 
delay time of Flexilink Mode (DF). The formulation is represented as below: 
 

%100
)(

ProportionTimeDelay ×
−

=
DF

DFDM
           (2) 

 
The results help us to understand the difference after the change in the signal operation 
mode from Flexilink Mode to Masterlink Mode is made. For related locations and traffic 
movements please refer to Figure 1. The paper provides a more detailed comparison and 
analysis for two major intersections, 43 and 44, as follows. Further analysis could be 
conducted based on Appendix A for other intersections. 
 
Appendix A provides a general idea of the changed approach delay in percentage. For 
considering the actual amount of time difference between the two signal operation modes, 
the research also provides the other results that combine the difference of approach delay 
and traffic volume as shown in Appendix B. The result provides a different viewpoint for the 
comparison. 
 
5.1.1 Intersection West Terrace/ Currie Street (Intersection 43) 
 
Intersection 43 is a very busy and important intersection in West Terrace. During the AM 
peak hour it is always full of vehicles and pedestrians. The major movement of vehicles in 
this intersection is from South to North during AM peak. Table 3 provides a summary of the 
delay change in Intersection 43 after change to Masterlink Mode. Overall the AM peak hour, 
Masterlink Mode provides a reduction of a 13.9 per cent approach delay for the intersection 
and contributed a 48.7 per cent less approach delay for the major movement, South to 
North. 
 
For hourly analysis, the first hour average delay of the intersection has reduced by 29.8 per 
cent that includes a significant 57.8 per cent improvement in the major movement, South to 
North. Surprisedly, all the other movements have reduced their approach delay from three 
per cent to 50 per cent. Besides, even though the improvement of the second hour approach 
delay is not as outstanding as the first hour, it still offers a 39.6 per cent improvement in the 
approach delay for the major movement during the second hour.  
 
The different level of approach delay improvement between the first and second hours might 
be due to the fact that Masterlink and Flexilink Modes have different signal cycle times in the 
first hour but the same cycle time during the second hour. The result shows a dynamic 
signal cycle time could benefit more in traffic efficiency than fixed cycle length. 
  
Generally, the result shows clearly that the Masterlink Mode has greatly improved approach 
delay at intersection 43, especially for its major movement. However some increases of 
approach delay also happened for its minor traffic movements, such as W>E and N>S, 
during the second hour. Appendix B shows the result of total approach delay according to 



 
29

th
 Australasian Transport Research Forum Page 8 

the passing volume. Intersection 43 has saved 41423 seconds approach delay during the 
AM peak. 

Table 3: The change of approach delay percentage for Intersection 43 
 

 Intersection 43  
Movements S>N N>S W>E E>W S>E E>N Average 
7:00~8:00 -57.8 -14.1 -3.2 -24.1 -50.5 -29.2 -29.8 
8:00~9:00 -39.6 35.1 86.0 -4.5 -60.2 -4.4 2 
Am peak Average -48.7 10.5 41.4 -14.3 -55.4 -16.8 -13.9 

 
5.1.2 West Terrace/ Grote Street (Intersection 44) 
 
Intersection 44 is the Master intersection along West Terrace, which means the traffic signal 
linkage within West Terrace are based on this intersection. Intersection 44 is located in the 
middle of West Terrace. It is an important intersection for both traffic movements, South-
North and East-West. Table 4 provides a summary of the delay variation in Intersection 44 
after change to Masterlink Mode. Overall the AM peak period, Masterlink Mode increases 
approach delay by 3.6 per cent for Intersection 44 compared to Flexilink Mode. During the 
first hour, most approach delays for different movements are reduced by different levels, 
except for the S>N and N>S movements. During the second hour, except for N>S and S>E, 
the other movements have improved approach delays. 
 

Table 4: The change of approach delay percentage for Intersection 44 
 

 Intersection 44  
Movements S>N N>S E>W W>E S>E N>W E>N W>S Average 
7:00~8:00 8.5 117.4 -16.2 -7.4 -8.0 -25.0 -37.5 -16.8 1.9 
8:00~9:00 -16.2 139.3 -11.5 -6.0 5.6 -14.1 -55.4 0.2 5.2 
Am peak Average -3.9 128.4 -13.8 -6.7 -1.2 -19.6 -46.5 -8.3 3.6 

 
Overall the result displays that Masterlink Mode has improved the approach delay in most 
movements, except for N>S. That means Masterlink Mode reduced the Level Of Service 
(LOS) of the traffic movements N>S but increased the LOS for the other movements. A 
possible reason for this result is that the priority movement in Intersection 44 is the South-
North direction in Flexilink Mode. However the Masterlink Mode adjusted its signal setting 
based on real traffic demands. That changed the distribution of signal splits to provide a 
better LOS to the major movements and produced the results shown in Table 4. Appendix B 
is the result of weighted method using Appendix A and traffic volume. It shows that 
Intersection 44 saved 22502 seconds of approach delay. A further adjustment and 
optimisation of signal system could be considered based on this analysis. 
 
5.2 Travel time 
 
Travel time is an important index to evaluate the traffic efficiency in a larger scale. The 
research used this index to test the difference in travel time between Masterlink and Flexilink 
Modes in South-North direction in West Terrace. The area of the travel time test is between 
two check points that include six signalised intersections, see Figure 1. Figure 5 shows the 
result of travel time survey in South to North bound direction in West Terrace. A light blue 
triangle represents travel time for a single vehicle during the data collection in Masterlink 
Mode while a golden circle represents a travel time result for Flexilink Mode.  
 
A pair of polynomial lines is provided to indicate the trend of travel time change for the two 
signal operation modes. Flexilink Mode displays a more stable polynomial line than 
Masterlink Mode. That is because travel time in Flexilink Mode is mainly affected by the 
change of traffic volume.  
 
According to the similar traffic factors and background between the two modes, such as 
same OD matrix and vehicle type, the difference of travel time between the two modes 
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should cause by the different traffic signal settings. The result also highlights the importance 
of signal settings in travel time studies. Overall the results, travel time in Masterlink Mode is 
shorter than that in Flexilink Mode in the direction South to North. This result is expected 
because the direction is the major traffic movement during the AM peak in West Terrace.  
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Figure 5: Travel time distribution S>N under Masterlink and Flexilink Modes 

 
Figure 6 shows the result for the travel time survey in the reverse direction, North to South. 
The travel time results from Masterlink Mode are much higher than those for Flexilink Mode. 
 
Table 5 shows the summation results of the travel time survey for each direction. For the 
direction of South to North, a total 95453 seconds travel time is saved by adopting 
Masterlink Mode with 2654 travel time records. Meanwhile the other direction, North to 
South, has a total increase in travel time of 38101 seconds. From the viewpoint of the whole 
corridor with the collected data, a total of 57352 seconds travel time is saved. Masterlink 
Mode demonstrates its advantage significantly via the comparison. According to the traffic 
volume data, the result is reasonable as it provides a better capacity for the major 
movement. 
 

Table 5: The difference of summarised ravel time between two signal operation modes 
 

 Travel Time Summation S>N Travel Time Summation N>S 

  Masterlink Flexilink ∆ Masterlink Flexilink ∆ 

7:00~9:00 370615 sec 466068 sec -95453 sec 118942 sec 80841 sec 38101 sec 

No. of Data 2654 740 

 
The comparison of Figure 5 indicates an important result. Based on similar through volumes 
between Masterlink and Flexilink Modes, the shorter travel time in Masterlink Mode also 
represents a higher capacity than that in Flexilink Mode in the direction of South to North 
during a unit time period. The same, Figure 6 shows the increase in travel time and the 
reduction of capacity in North to South direction after using Masterlink Mode. During the 
observation of the test bed, an unnecessary stop point in Intersection 94 from the North 
bound was found from Masterlink Mode. A further improvement of signal linkage based on 
the finding could benefit reducing travel time in the direction from North to South on West 
Terrace. Micro-simulation also demonstrates the capability to assist in optimizing signal 
settings. 
 



 
29

th
 Australasian Transport Research Forum Page 10 

50

100

150

200

250

300

6:59:02 7:13:26 7:27:50 7:42:14 7:56:38 8:11:02 8:25:26 8:39:50 8:54:14

Time

T
ra

v
el
 t
im

e 
(s
ec

)
Masterlink

Flexilink

Poly. (Flexilink)

Poly. (Masterlink)

  
Figure 6: Travel time distribution N>S under Masterlink and Flexilink Modes 

 
5.3 Pollution & emission 
 
This paper attempts to look into the difference of environment impact between the two signal 
modes from the simulation models. The research firstly defines the default value of emission 
and fuel consumption factors for a single vehicle in this simulation model, as shown in Figure 
7 (TSS 2005). Those emission factors are provided from the Aimsun Simulator User’s 
Manual. A briefly comparison between those factors and the output from a real probe vehicle 
has been conducted and indicated their variation. The difference might cause by the 
differences in vehicle and road characteristics between Europe and Australia. However the 
research can only use the emission factors from Aimsun to estimate pollution and emission 
due to the emission results of the probe vehicle are still under discovery now. Australian 
vehicle emission factors will be considered in future research.   
 

  
Figure 7: The default value of vehicle emission rate in the simulation model. 

 
Figure 8 shows the change in emissions of three different pollutants, CO, HC and NOx, in 
percentages after running Masterlink Mode at the ‘whole network’ scale. The three pollutants 
show similar change trends during AM peak. Generally, Masterlink Mode has a little higher 
emission of pollutants, around four per cent, than that Flexilink Mode. The result suggests 
that signal settings and linkages cannot only improve travel time and approach delay but 
also have the potential to benefit our environment through improvements in emissions 
performance from the transport sector.  
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According to Figure 8, two probable reasons might affect the result of pollutant from the 
simulation test bed. Firstly, this is a fixed demand comparison. The experiment shows the 
improvement of travel time from Masterlink Mode in the direction of South to North and this 
can be regarded as an improvement of road capacity. However the increased capacity 
cannot be used in the estimation of pollutant benefits as this is a fixed demand comparison. 
An increased volume might change the signal settings in Masterlink Mode. A higher volume 
condition might change the result of the pollutant comparison. Secondly, according to a brief 
comparison between Aimsun emission factors and a data set from an instrument vehicle, the 
emission factors from Aimsun appear to be different from the real conditions experienced in 
Australia. This could lead to different pollution comparison results. 
 
Summarising the comparison, Masterlink Mode provides a better LOS for the major 
movements, more users, in West Terrace but increases delays in the other minor 
movements. Masterlink Mode demonstrates its advantage to satisfy more road users than 
just provide a “fair” delay time for all movements. From the comparison of approach delays 
at Intersections 43 and 44, Masterlink Mode has a better performance in the first hour than 
the second hour. A further adjustment or cooperation of Masterlink Mode signal setting 
according to Flexilink Mode signal setting might help to optimise the signal system for the 
time period 8:00 to 9:00. The study shows signal setting control could influence traffic 
efficiency and have the potential to help with the development of sustainable transport and to 
benefit the environment. 
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Figure 8: The change of pollutants in a whole network level after change to Masterlink Mode. 
 

6 Further Research 
 
The study has provided a basic comparison for the before-and-after situation of signal 
operations change. The test-bed will be applied on various further applications and studies in 
subsequent research. On the other hand, some further field surveys in West Terrace could 
help with the comparison between field and the test-bed. The further study could focus on 
firstly, the optimisation of signal settings in West Terrace via the help from micro-simulation. 
Secondly, there is the potential for the development of sustainability transport from a 
viewpoint of traffic signal design and traffic management. Thirdly, a SCATS cooperated 
travel time prediction model could be developed based on the test-bed for arterial roads. 
Finally cooperation with SCATS or SCATS simulator could help to evaluate the benefits of 
adopting Masterlink Mode in a full version.  
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7 Conclusions 
 
SCATS is one of the most popular adaptive signal control systems that have been installed 
around the world. West Terrace in Adelaide is a major arterial road that controlled by 
SCATS, and West Terrace changed its signal operation mode from Flexilink Mode to 
Masterlink Mode in December 2005. For evaluating the difference in the before-and-after 
case, the research has built a micro-simulation model for testing the two signal operation 
modes. The major difference between the two operation modes is that the Flexilink Mode 
operates as kind of fixed time signal operation while the Masterlink Mode changes its cycle 
length and phase proportions based on field traffic data all the time. 
 
The comparison indicates that when considering individual movements, Masterlink Mode 
improves the approach delay, travel time and road capacity for the major movements but 
may worsen the value of those indexes for some other minor movements. In other words, 
Masterlink provides a better LOS for more road users than Flexilink Mode does, but some 
individuals may be made worse off. When looking at the results in an intersection level, most 
intersections have an increased average approach delay, after changing to Masterlink Mode 
based on the traffic performance of Intersection 43. However the result could be different 
when considering the number of road users in each movement, as suggested in Appendix B.  
 
From the viewpoint of travel time comparison, Masterlink Mode improved the travel time of 
major movement, South to North, and increased travel time in the reverse direction, North to 
South. According to the Aimsun emission factors and based on a fixed demand condition, 
the comparison of pollutant emissions at the ‘whole network’ level indicates that Masterlink 
Mode produced a slight increase in pollution compared to Flexilink. The study demonstrates 
the capability of micro-simulation in estimation environmental impacts from transport sector. 
However further research is needed to improve the estimated accuracy of pollution 
estimation. This would include the development of Australian emission factors instead of the 
current European emission factors from Aimsun, and the development of a methodology to 
evaluate the benefits of equal road capacity compared to travel time savings. 
 
Micro-simulation plays a key role in the research. It displays the full view of the experiment 
area and that is unavailable before. An appropriate application of the tool can help to 
accelerate the development of advanced transport control and management methodology.  
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Appendix A- The Difference of Approach Delay Proportion after Change to Masterlink Mode 
along West Terrace.  
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Appendix B- The Difference of Approach Delay when Considering Volume Data after 
Change to Masterlink Mode along West Terrace. 
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