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KATA SAMBUTAN 
Ketua Panitia Seminar 

 

Puji syukur kepada Tuhan Yang Maha Esa bahwa pada hari ini, Rabu 2 Juni 2010, dapat 

berlangsung acara istimewa di Wisma Wisata Werdhapura Sanur Bali, yaitu Konferensi Nasional 

Teknik Sipil ke-4 (KoNTekS-4). Acara ini merupakan hasil kerja sama antara tiga Program Studi 

Teknik Sipil dari Universitas Udayana (UNUD), Universitas Atma Jaya Yogyakarta (UAJY) dan 

Universitas Pelita Harapan (UPH). 

 

Kepada para hadirin sekalian, kami mengucapkan selamat datang. 

 

Acara KoNTekS-4 pada dasarnya adalah kelanjutan dari acara KoNTekS-1, KoNTekS-2 yang 

telah diselenggarakan di UAJY dan KoNTekS-3 yang telah dilaksanakan di UPH. Ketua Jurusan 

Teknik Sipil FT Universitas Udayana, Dr. Ir. I Made Alit Karyawan Salain, DEA ketika 

mengikuti acara KoNTekS-3 cukup terkesan, sehingga ketika ada tawaran untuk menjadi tuan 

rumah acara serupa di tahun berikutnya, maka kesempatan tersebut tidak disia-siakan. 

Selanjutnya setelah melalui beberapa rangkaian persiapan, termasuk visitasi rekan-rekan UAJY 

dan UPH ke Bali maka acara KoNTekS-4 ini dapat berlangsung. 

 

Dalam acara KoNTekS-4, telah masuk sekitar 194 abstrak Call-for-Paper dari 55 institusi. Dari 

sejumlah itu sekitar 168 full-paper telah diterima panitia untuk dibuatkan prosiding dan 

dipresentasikan paca acara utama maupun kelas-kelas paralel. Pada acara KoNTekS-4 ini 

diundang pula pembicara dari unsur swasta dan universitas di Jepang yang diharapkan dapat 

memberi wawasan baru kepada para peserta. 

 

Kami juga mengucapkan terima kasih kepada komite ilmiah yang telah menyumbangkan waktu 

dan ide bagi kesuksesan acara ini, juga kepada perusahaan-perusahaan yang peduli dengan 

kegiatan ilmiah ini, yaitu PT. Semen Gresik (Persero) Tbk, PT. Satria Cipta Asta Kencana dan 

PT. Putra Inti Lumayan. Tidak lupa juga diucapkan terima kasih kepada para panitia bersama, 

UNUD, UAJY dan UPH atas usahanya mempersiapkan acara ini. 

 

Akhirnya kami berharap banyak agar acara ini dapat berlangsung sukses, para peserta dapat 

bertambah wawasan keilmuannya, juga memperluas jaringan pertemanannya.  

 

Semoga ini menjadi salah satu kenangan indah dan berharga, yang tak terlupakan. 

Sampai berjumpa lagi pada pertemuan yang akan datang. 

 

 

Salam Sejahtera 

 

 

 

Ir. I Nyoman Arya Thanaya, ME, Ph.D 

Lektor Kepala Jurusan Teknik Sipil UNUD 
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KATA SAMBUTAN 
Ketua Jurusan Teknik Sipil FT-UNUD 

 
Puji syukur kami panjatkan kepada Ida Sang Hyang Widi Wasa/Tuhan Yang Maha Esa dengan 

diselenggarakannya Konferensi Nasional Teknik Sipil ke-4 (KoNTekS 4) dari tanggal 2-3 Juni 

2010 di Wisma Wisata Werdhapura, Sanur, Bali. Konferensi ini diselenggarakan atas kerjasama 

Jurusan Teknik Sipil Universitas Udayana (Unud), Universitas Atmajaya Yogyakarta (UAJY) 

dan Universitas Pelita Harapan (UPH), sebagai kelanjutan dari kegiatan sejenis yang telah 

dilaksanakan di UAJY (KoNTekS 1 dan 2) dan di UPH (KoNTekS 3).  
 

Tema yang diangkat kali ini : Peluang dan Tantangan Dalam Rekayasa Sipil dan Lingkungan, 

dimaksudkan untuk mempublikasi hasil-hasil penelitian yang berhubungan dengan implementasi 

perkembangan ipteks maupun permasalahan dalam bidang teknik sipil dalam arti luas. Dengan 

demikian topik publikasi diarahkan pada hasil-hasil penelitian dan diseminasi konsep yang 

mencakup bidang-bidang : infrastruktur, transportasi, hidro dan lingkungan, manajemen proyek 

dan rekayasa konstruksi, struktur dan material, geoteknik dan rekayasa sipil terkait lainnya. 
 

Diharapkan kegiatan KoNTekS 4 menjadi media efektif untuk komunikasi dan tempat bertukar 

pikiran serta pengalaman antara sesama akademisi, peneliti, mahasiswa dan praktisi teknik sipil 

dari seluruh Indonesia sehingga dapat memperkaya perkembangan dunia ketekniksipilan dan 

memberikan kontribusi bagi pembangunan nasional yang berkelanjutan. 
 

Semoga acara tahunan ini bermanfaat bagi kita semua dan kami mengucapkan terima kasih 

kepada para pembicara dan pemakalah serta panitia yang telah bekerja keras dalam menyiapkan 

kegiatan ini sehingga dapat terlaksana dengan baik. Terima kasih juga kami sampaikan kepada 

seluruh peserta serta sponsor yang telah berpartisipasi dan mendukung penyelenggaraan 

KoNTekS 4 ini. 

 

Sampai berjumpa lagi pada pertemuan yang akan datang. 

 

Bukit Jimbaran, 24 Mei 2010 

 
Dr. Ir. I Made Alit Karyawan Salain, DEA. 

Ketua Jurusan Teknik Sipil, FT-UNUD 
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KATA SAMBUTAN 
Ketua Program Studi Teknik Sipil FT-UAJY 

 
Puji syukur kami panjatkan kepada Tuhan Yang Maha Kasih bahwa pada akhirnya Konferensi 

Nasional Teknik Sipil (KoNTekS) 4 terselenggara di Universitas Udayana, Bali. KoNTeKS 4 

terwujud atas kerjasama tiga institusi, yaitu: Universitas Udayana, Universitas Pelita Harapan 

(penyelenggara KoNTeKS 3), dan Universitas Atma Jaya Yogyakarta. 

 

Hal yang menyenangkan dari KoNTeKS 4 ini adalah jumlah pemakalah yang meningkat (168 

pemakalah), meliputi bidang Geotek, Infrastruktur, Transportasi, Hidro, Struktur dan Material, 

Manajemen Proyek dan Rekayasa Konstruksi. Kita hargai setinggi-tingginya antusiasme dari 

komunitas berbagai bidang baik yang berkaitan dengan ilmu teknik sipil ataupun ilmu yang lain. 

Kita harapkan berbagai pemikiran yang muncul akan memberi konstribusi yang signifikan bagi 

bidang ilmu yang bersangkutan dan pada industri-industri yang terkait. Selain itu tampilnya dua 

pembicara kunci yang mempunyai pengalaman luar biasa dalam bidangnya akan melengkapi 

makalah-makalah yang dipresentasikan. 

 

Saat ini kami telah merasakan bahwa Universitas Udayana dan Universitas Pelita Harapan 

adalah partner yang handal dan etis dalam kerjasama, sangat mungkin kerjasama ini diperluas ke 

bidang yang lain. Terima kasih yang sebesar-besarnya kami ucapkan kepada: para pembicara dan 

pemakalah, Panitia yang telah bekerja keras untuk mewujudkan KoNTekS 4, dan para sponsor 

(P.T. Semen Gresik, P.T. Satria Cipta, dan P.T. Putra Inti Lumayan Denpasar). Semoga melalui 

konferensi ini kita semua menjadi saling mengenal dan menjadi lebih akrab. 

 

 

Yogyakarta, 24 Mei 2010.  

 

 

 

Ir. Junaedi Utomo, M.Eng. 

Ketua Program Studi Teknik Sipil, FT-UAJY 
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KATA SAMBUTAN 
Ketua Jurusan Teknik Sipil FDTP-UPH 

 
Segala puji bagi Tuhan Yang Maha Esa yang telah melimpahkan segala rahmat dan karuniaNya 

pada kita sekalian, sehingga Konferensi Nasional Teknik Sipil ke-4 (Konteks-4) dan penyusunan 

Prosiding Konteks-4 dapat diselesaikan seperti yang kita harapkan.  

 

Konteks-4 merupakan kolaborasi Jurusan Teknik Sipil Universitas Udayana (Unud), Universitas 

Atmajaya Yogyakarta (UAJY) dan Universitas Pelita Harapan (UPH). Konteks-4 merupakan 

kelanjutan dari Konteks-Konteks yang telah sukses diselenggarakan sebelumnya dengan periode 

setiap dua tahun sekali dan diselenggarakan pertama kali oleh UAJY di Yogyakarta. Diharapkan, 

kolaborasi ini dapat ditingkatkan ke penelitian bersama atau pertukaran dosen maupun 

mahasiswa. 

 

Sebagaimana kita maklumi bersama bahwa perkembangan teknologi dan ilmu pengetahuan 

memberikan peluang baru bagi penerapannya dalam rekayasa sipil dan lingkungan misalnya 

dalam penanggulangan bencana atau peningkatan mutu bangunan sipil dan infrastruktur. Selain 

itu, perkembangan teknologi dan ilmu pengetahuan ini membawa tantangan baru misalnya 

kemampuan untuk beradaptasi dengan teknologi baru, penerapan perangkat lunak yang berbasis 

pengetahuan dalam rekayasa sipil atau globalisasi. Oleh karena itu, Konteks-4 mengambil tema 

“Peluang dan Tantangan Dalam Rekayasa Sipil dan Lingkungan”. Diharapkan, konferensi ini 

dapat menjadi ajang pertemuan ilmiah para pakar, praktisi, peneliti, wakil dari pemerintahan, 

akademisi, dan mahasiswa dalam membahas hasil-hasil penelitian dan pertukaran pengetahuan 

ketekniksipilan. Semoga hasil-hasil pembahasan dapat bermanfaat dalam membangun negeri 

tercinta kita.  

 

Dalam kesempatan yang baik ini, kami mengucapkan terima kasih atas dukungan, bantuan, 

kerjasama serta dedikasi dari semua pihak, terutama para sponsor, para pembicara, komite 

ilmiah,  para moderator, para peserta, dan seluruh panitia Konteks-4, sehingga Konferensi 

Nasional ini dapat diselenggarakan dengan sukses. Kami juga menyampaikan penghargaan 

kepada komite ilmiah dan seluruh panitia Konteks-4 atas kerja keras, komitmen dan jerih payah 

mereka dalam menyusun buku prosiding seminar ini.  

 

Akhir kata, saya ucapkan selamat berkonferensi. Semoga kita bisa bertemu lagi di Konteks-5.  

 

 

 

Karawaci, 24 Mei 2010 

 

 

 

Dr.-Ing. Jack Widjajakusuma 

Ketua Jurusan Teknik Sipil UPH 
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ABSTRACT 

Sydney Coordinated Adaptive Traffic Control Systems (SCATS) are recognised as one of Advanced 

Traffic Systems (ATCS) technologies that have most potential to ease congestion problems in many 

large cities in developing countries. The application of SCATS in Bandung since June 1997 as a 

pilot project is unique. Bandung is a large city in developing country usually face more severe 

transportation problems than those in developed countries and characterised by specific geometric 

and traffic local conditions, for examples: low road network densities with poor conditions, narrow 

lane width, poor lane discipline, and level of side friction in connection with on street parking and 

street vendor activities. High technology built in a developed country can be successfully 

implemented in a developing country if the specific geometric and traffic conditions in the large 

cities and the local traffic behaviour are taken into account. This study evaluates the performance of 

SCATS in Bandung, Indonesia based on existing conditions. Field data were collected from 19 

signalised intersections and 10 streams using manual traffic count, video camera, and floating car 

technique during morning peak period (07:00-08:00 am), off peak periods (10:00-11:00 am), and 

afternoon peak period (04:30- 05:30 pm). Parameters to measure the performance of SCATS are 

throughput per capacity at each leg intersection, number of queue at each leg intersection, and travel 

time at each stream. Paired T Test and Two Sample T Test are statistical methods used to evaluate 

the performance. By finding out the performance of SCATS in Bandung, Indonesia, further 

significant improvements of the performance of SCATS can be recommended.  

Key words: performance evaluation, SCATS, specific geometric and traffic conditions, traffic 

measures.   

1. INTRODUCTION 

Advanced traffic control systems (ATCS) have been recognised as advanced technology used in large cities in 

developed and developing countries to ease traffic congestion using real time data. A number of kinds of ATCS are 

Sydney Coordinated Adaptive Traffic System (SCATS), Split Cycle Offset Optimisation Technique (SCOOTS), 

Brisbane Linked Intersection Signal System (BLISS), Traffic Responsive Area Control (TRAC) System and 

Synergised Transport Resources Ensuring an Advanced Management System (STREAMS) (Dia, 2001). SCATS has 

been implemented in Bandung since June 1997 as a pilot project. However, the application of high technology built 

in a developed country can be successfully implemented in a developing country if the specific geometric and traffic 

conditions in the large cities and the local traffic behaviour are taken into account. The aim of this study is to 

evaluate the implementation of SCATS based on existing conditions. 19 signalised intersections and 10 streams in 

Bandung are used as a case study. Manual traffic count, video camera, and floating car technique are used to collect 

the field data during morning peak period (07:00-08:00 am), off peak periods (10:00-11:00 am), and afternoon peak 

period (04:30- 05:30 pm). Parameters used to evaluate the performance of SCATS are throughput per capacity at 

each leg intersection, number of queue at each leg intersection, and travel time at each stream. Paired T Test and 

Two Sample T Test are statistical methods used to evaluate the performance. By finding out the performance of 

SCATS in Bandung, Indonesia, significant improvements of the performance of SCATS can be recommended. 

2. ADVANCED TRAFFIC CONTROL SYSTEMS 

Adaptive traffic control systems (ATCS) allow for adjusting signal timings according to prevailing traffic flow 

conditions. Unlike fixed time control systems, ATCS adapt to minute by minute changes in traffic flow. A number 

of ATCS are currently operational around the world. These systems have different system architectures and employ 

different algorithms and data acquisition methods. The SCATS system from the Road Traffic Authority (RTA) in 

New South Wales, Australia has been operational since the 1970s and is currently undergoing further development. 
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These systems provide surveillance, communications, and control strategies, by collecting, analysing, storing and 

disseminating the real-time data, and then control the underlying dynamic systems. 

Advanced traffic control systems are mainly concerned with maximising the efficiency of existing transport 

infrastructure. They include components that are responsible for data collection from a variety of sources in the 

field. This data is then transmitted through communication systems to a central location (e.g. a traffic control centre) 

where it is analysed and used to control the operation of the various components of the traffic control system (e.g. 

traffic signal timing & ramp metering). The data is typically stored in real-time and historical data bases. Many ITS 

operations require the data collected from the previous time intervals (e.g. 1 to 15 minutes) to be available for use in 

predicting future traffic conditions. The data also needs to be stored in a historical data base to be used in calibrating 

or benchmarking various traffic control strategies. An advanced traffic control system is typically comprised of the 

above mentioned support systems which are needed to manage and monitor the performance of the system and its 

associated components. 

 

An integral part of an ATMS is the software tools and models that are needed to analyse the performance of the 

system and adjust the different parameters in real time. The SCOOT system (UK), for example, employs loop 

detectors that are embedded in the pavement some 300 metres upstream of the intersection’s stop line to allow for 

measuring queue length which is an important parameter in its operation. In Brisbane, two ATCS were operational 

prior to 2000. More recently, the two systems have been integrated into the new STREAMS system which will be 

discussed in the latter part of this session. A wide range of surveillance and monitoring technologies are currently 

available in-pavement,  roadside/overhead mounted,  probe vehicles, A number of ATMS examples were introduced 

and their potential benefits highlighted, adaptive traffic control systems, automated incident detection, ramp 

metering, electronic toll collection, and electronic road pricing (Dia, 2001). 

3. SYDNEY COORDINATED ADAPTEIVE TRAFFIC SYSTEMS IN BANDUNG 

Sydney Coordinated Adaptive Traffic System (SCATS) is one of the most direct methods that has been recognised 

for relieving urban traffic congestion. SCATS are effective tools in co-ordinating traffic signals to reduce delay, 

stops, fuel consumption (Liu, Ronghui, et al., 2005, Midenet, Sophie, et al., 2004, Taylor, James C., et al., 2004, 

Ogden and Taylor, 1999, Hendrickson, et al., 1998), maximise traffic throughput as respond to traffic demand via 

detectors (Giannakodakis, 1995) and improve safety (PATH, ITS, 2005).  

The control system is concerned with the selection and implementation of three control elements for every 

signalised intersection in the network i.e. cycle time, phase split and offset. An offset is the time difference in the 

starting times of the green phases of adjacent intersections (Transportation Research Board, 2000, Ogden and 

Taylor, 1999). SCATS uses inductive loop detectors (intersection stop-line), traffic signal control boxes, dedicated 

telephone lines, regional computers, and master computer. The SCATS system is currently operational in a number 

of cities in Asia, Australia and America (Dia, 2001).  

The advanced traffic control system SCATS was implemented in Bandung since June 1997, as a pilot project. 

SCATS currently controls 117 signalised intersections out of 135 signalised intersections in Bandung. The Traffic 

Control and Communication Centre of SCATS traffic control is located in the Bandung Traffic Control Room in the 

second floor of Bandung City Council Office. A large computerised wall map, 12 screens to view the traffic 

condition from 12 closed circuit televisions (CCTV) at critical intersections, 6 control desks with 6 computers and 

CCTV monitors as the work-stations of the operators, and an overhead projector system are the facilities in Bandung 

Traffic Control Room. Figure 4.1 presents the road network in Bandung, while the signalised intersections 

connected and isolated from SCATS is presented in Figure 4.2. The signalised intersections isolated from SCATS 

are under fixed time traffic control system (Sutandi, 2006). 

Based on the existing traffic conditions in Bandung, 27 out of 117 signalised intersections connected to SCATS 

signal control are changed into the flashing yellow signal because of the change of traffic direction. Therefore, 90 

signalised intersections are currently under SCATS signal control.  

4. DATA COLLECTION 

Field data is carried out at19 signalised intersections and 10 streams in Bandung, Indonesia. Methods of data 

collections and detailed field data will be discussed in this section.  

Methods of Data Collection 

Data collection used in this study is manual data collection methods. These methods require tests vehicles, drivers, 

observers, stopwatch, and data collection forms. The distances between control points and the length of the total 
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route may be obtained from accurate, drawn to scale plans or maps or from the vehicle odometer. Since Floating Car 

Technique is used, the driver of the test vehicle “floats” along the study route in accordance with the traffic by 

attempting to safely pass as many vehicles as pass the test vehicle (Sutandi, 2006). 

The test car begins at a short distance upstream of the begin point. As the test vehicle passes the begin point the 

driver starts the stopwatch. The test car proceeds through the study section being studied according to the driving 

technique selected. As the test car passes the end point of the study section, the driver stops and reads the stopwatch. 

The test car turns around and travels the same section in the opposite direction. Both directions may be studied 

simultaneously. Test runs should begin promptly at the beginning of the desired study period so as to complete the 

required sample of runs before conditions along the route change (Roess, et. al., 1998 and Robertson, et al., 1994). 

Three surveyors needed to collect the field data at each observed stream. 

The measurements used to evaluate signalized intersections under SCATS are throughput (Liu, Ronghui, 2005, Xia, 

Liping and Shao Yaping, 2005, Nigarnjanagool and Dia, 2005, Clement, Stuart J., et al., 2004, Bose, Arnab and 

Iovannou, Petros, 2003, Mirchandani, Pitu and Head, Larry, 2001, AWA Plessey, 1997a, AWA Plessey, 1997b, 

Montgomery, Jeff, 1996), number of queue, and travel time (Abdel-Rahim, Ahmed, Taylor, William C., 2000, 

AWA Plessey, 1997a).  

Throughput (veh/h) is number of vehicles pass the intersection during green time. Number of queue (veh) is number 

of vehicles queue at leg intersection at the intersection during red time. Video camera at each observed intersection 

is used to record traffic movements at each phase and number of queue at each leg intersection. Five surveyors 

needed to collect the field data at each observed intersection. Travel time (hh:mm:ss) is the time taken by a vehicle 

to traverse a given segment of street or highway, wherein vehicle speed is directly related to it. The measurement of 

travel time is along a roadway segment (Transportation Research Board, 2000 and Robertson, et al., 1994).  

Field Data 

In Bandung, Advanced traffic control system SCATS controls 117 signalized intersections out of 135 intersections 

in Bandung. Up to this moment, 90 signalized intersections (48 signalized intersections in North Bandung and  42 

signalized intersections in South Bandung) connected to SCATS, wherein the other 27 signalized intersections were 

under flashing yellow signal because of changes to the direction of traffic (Sutandi, 2006). 

19 signalised intersections under SCATS surveillance and 10 streams related to the intersections in Bandung, 

Indonesia are used as a case study. Manual traffic counts, video cameras, and floating car technique were used to 

collect throughput, queue length, and travel time data during morning peak period (07:00-08:00 am), off peak 

periods (10:00-11:00 am), and afternoon peak period (04:30-05:30 pm). More than one hundred surveyors collected 

the field data at observed intersections and streams, in August 2009. Financial support is granted by Directorate of 

Higher Education, Department of National Education, Republic of Indonesia, 2009.  

A number of criteria used to choose signalized intersections as samples. They are typology, in a proportional method 

(Sutandi and Santosa, 2007), location of signalized intersection in the typology, road detectors that work well at the 

intersection, and intersections with high level of congested intersections. And criteria used to choose streams as 

samples are based on road hierarchy (arterial roads, collector roads, local roads) and streams wherein chosen 

signalized intersection lied. Table 1 presents throughput and number of queue at observed intersections while Table 

2 presents travel time in observed streams. 

5. PERFORMANCE EVALUATION  

SCATS has been implemented in Bandung since 12 years ago (June 2997). Therefore, performance evaluation of 

SCATS in Bandung cannot carried out using ”before” and ”after” the implementation of SCATS according to a 

number of reasons. The reasons are as follow: 

� Changes in road infrastructure physically, for example development of Pasupati elevated road.  

� Changes in road direction from two-way road into one-way road.  

� Changes in traffic movements at intersections.  

� Changes in traffic conditions in Bandung because of annual increase in number of population and number of 

vehicles.  
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Table 1 Throughput and number of queue at observed intersections 

 

7:00-8:00am 10:00-11:00am 4:30-5:30pm 7:00-8:00am 10:00-11:00am 4:30-5:30pm

1 Lingkar Selatan - Jenderal Sudirman 2357 2500 3662 2 2 2

2 Lingkar Selatan - M Ramdan 2832 2606 2991 2 2 2

3 Jend Sudirman - Gardujati 3872 4115 4506 5 5 6

4 Otista - Asia Afrika 1712 2385 2158 2 2 2

5 Asia Afrika - Tamblong 4439 4576 4907 4 5 5

6 Cihampelas - Abd Rivai 1355 1431 1557 1 1 1

7 Merdeka - R.E. Martadinata 2686 2820 3277 9 10 12

8 Aceh - Merdeka 3561 2481 1222 3 2 1

9 Cipaganti - Sampurna 2009 2013 2434 2 2 2

10 R.E. Martadinata  - Trunojoyo 1650 2098 1979 2 2 2

11 Aceh - RE Martadinata 891 841 1445 1 1 1

12 Moh Ramdan  - Pungkur 1677 1780 1941 4 5 8

13 A.Yani - Martadinata 3891 3408 3675 4 4 6

14 Pasirkoja - Jamika 3468 3430 3697 5 5 6

15 Pajajaran  - Pasirkaliki 2741 2767 2989 10 9 10

16 Dipatiukur-Siliwangi 3684 3083 3284 5 5 7

17 Pahlawan  - Surapati 4034 2941 3597 7 5 7

18 Abd. Saleh  - Pajajaran 1622 1647 1694 1 1 1

19 Talagabodas - Burangrang 2379 2799 3081 2 3 3

Name of IntersectionsNo. 
Number of Queue (veh)Throughput (pcu)

 
 

 

Table 2 Travel time in observed streams 

 

Function Name 7:00-8:00am 10:00-11:00am 4:30-5:30pm

1 Arterial Surapati Timur ke Barat 0:10:04 0:09:29 0:09:37

2 Arterial Surapati Barat ke Timur 0:08:35 0:08:38 0:09:37

3 Arterial Asia Afrika 0:04:06 0:04:40 0:05:18

4 Arterial PP 45 Utara ke Selatan 0:04:27 0:04:29 0:05:20

5 Arterial PP 45 Selatan ke Utara 0:04:22 0:04:20 0:06:42

6 Collector H. Juanda Utara ke Selatan 0:09:48 0:07:44 0:09:54

7 Collector H. Juanda Selatan ke Utara 0:09:31 0:07:54 0:09:32

8 Collector Kebonjati 0:02:04 0:01:26 0:02:49

9 Local Oto Iskandardinata 0:04:32 0:05:09 0:08:47

10 Local Cipaganti 0:04:36 0:04:29 0:06:48

Streams Travel Time (hh:mm:mm)
No. 

 
 

 

Parameters to measure the performance of SCATS are throughput per capacity at each leg intersection, number of 

queue at each leg intersection, and travel time at each stream. Furthermore, the performance is good if there is an 

increase in throughput per capacity at leg intersection, a decrease in number of queue at leg intersection, and a 

decrease in travel time in a stream. In order to evaluate the performance, steps of analysis are as follow: 

� Comparison of throughput per capacity at each leg intersection, number of queue at each leg intersection, and 

travel time at each stream between existing conditions and previous conditions.  

� Evaluate the comparison using statistical tests i.e. Paired T Test and Two Sample T Test in order to show 

whether the existing SCATS performance is better than the previous conditions in 2002 wherein previous data 

was collected. Paired T Test compares both series based on the differences between those both in order to 

determine whether the differences are zero or not. While Two Sample T Test compares both series based on 

the differences between those both in order to determine whether statistical results of existing conditions are 

larger than those of previous conditions (Ott, 2001). Figure 1, Figure 2, and Figure 3 present the comparison of 

existing conditions and previous conditions of throughput per capacity at each leg intersection, number of 

queue at each leg intersection, and travel time at each stream respectively. 
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Figure 1. Comparison of throughput per capacity at each leg intersection between existing and previous conditions 
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Figure 2. Comparison of number of queue at each leg intersection between existing and previous conditions 
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Figure 3. Comparison of travel time at each stream between existing and previous conditions 
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Table 3. Results of statistical tests of throughput per capacity at each leg intersection 

                                       between existing and previous conditions 

 

7:00-8:00am 10:00-11:00am 4:30-5:30pm

9,84 9,03 10,23

10,12 8,18 8,92

7,53 8,55 8,89

H0: di=0 t m-1 = 2,001 reject reject reject

t m-1 = 2,6622 reject reject reject

sv 11,45 9,30 12,27

sw 9,15 9,30 9,75

tm-1 -3,82 -4,14 -5,08

H0: vi=wi t m-1 = 1,67165accept accept accept

t m-1 = 2,39165accept accept accept

Througput per capacity (%)

Two Sample T - test (H0: vi=wi, Ha: vi>wi)

t m-1,a a=0.05 

t m-1,a a=0.01 

di=wij-vij, j=1,…,m

Paired T - test (H0: di=0, Ha:di≠0)

rata-rata di 

sdi 

tm-1 

t m-1,a/2 a=0.05 

t m-1,a/2 a=0.01 

 

 

Table 4. Results of statistical tests of number of queue at each leg intersection 

                                            between existing and previous conditions 
 

7:00-8:00am 10:00-11:00am 4:30-5:30pm

3,70 3,72 4,46

sdi 5,75 5,08 5,44

tm-1 4,99 5,67 6,35

H0: di=0 t m-1 = 2,001 reject reject reject

t m-1 = 2,6622 reject reject reject

sv 6,08 5,36 5,91

sw 3,43 3,56 4,52

tm-1 -0,24 1,05 0,87

H0: vi=wi t m-1 = 1,67165accept accept accept

t m-1 = 2,39165accept accept accept

di=wij-vij, j=1,…,m
Queue length (veh)

Two Sample T - test (H0: vi=wi, Ha: vi>wi)

t m-1,a a=0.05 

t m-1,a a=0.01 

Paired T - test (H0: di=0, Ha:di≠0)

rata-rata di 

t m-1,a/2 a=0.05 

t m-1,a/2 a=0.01 

 

 

Table 5. Results of statistical tests of number of travel time in streams 

                                                   between existing and previous conditions 
 

7:00-8:00am 10:00-11:00am 4:30-5:30pm

rata-rata di 0,00 0,00 0,00

sdi 0,00 0,00 0,00

tm-1 2,45 3,31 6,83

H0: di=0 t m-1 = 2,262 reject reject reject

t m-1 = 3,250 accept reject reject

sv 0,00 0,00 0,00

sw 0,00 0,00 0,00

tm-1 -0,46 -0,95 -3,39

H0: vi=wi t m-1 = 1,833 accept accept accept

t m-1 = 2,821 accept accept accept

Paired T - test (H0: di=0, Ha:di≠0)

t m-1,a/2 a=0.05 

t m-1,a/2 a=0.01 

Two Sample T - test (H0: vi=wi, Ha: vi>wi)

t m-1,a a=0.05 

t m-1,a a=0.01 

di=wij-vij, j=1,…,m
Travel time (hh:mm:mm)

 

 

Results of statistical tests are presented in Table 3, Table 4, and Table 5. In more detail, Table 3-5 show as follow: 

� Paired T - test (H0: di = 0, Ha: di ≠ 0) for throughput per capacity is rejected. This means that differences of 

throughput per capacity between existing and previous conditions is not zero. 

� Two Sample T - test (H0: vi = wi, Ha: vi>wi) for throughput per capacity is accepted. This means that 

differences of throughput per capacity between existing and previous conditions is “the same”.  
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� Paired T - test (H0: di = 0, Ha: di ≠ 0) for number of queue is rejected. This means that differences of number 

of queue between existing and previous conditions is not zero. 

� Two Sample T - test (H0: vi = wi, Ha: vi>wi) for number of queue is rejected. This means that differences of 

number of queue between existing and previous conditions is “the same”.   

� Paired T - test (H0: di = 0, Ha: di ≠ 0) for travel time is rejected. This means that differences of travel time 

between existing and previous conditions is not zero.  

� Two Sample T - test (H0: vi=wi, Ha: vi>wi) for travel time is rejected. This means that differences of travel 

time between existing and previous conditions is “the same”.  

 

These conditions occur during peak and off peak periods for all observed parameters. Although Paired T - test show 

that the difference between existing conditions and previous conditions are not zero,   Two Sample T - test show that 

these two conditions are “the same”. The statistical results indicated that existing conditions is not better than 

previous one. Therefore, we have to pay attention to the traffic conditions in Bandung because after using SCATS as 

advanced technology, there are no better traffic conditions. Further research is needed to find out specific reasons 

based on specific local and traffic conditions, and driver behaviour.  

6. CONCLUSIONS 

This study evaluated performance of advanced technology SCATS in Bandung, Indonesia. Data collection was 

carried out at 19 signalised intersections under SCATS surveillance and 10 streams related to the intersections. 

Manual traffic counts, video cameras, and floating car technique were used to collect the data during morning peak 

period (07:00-08:00 am), off peak periods (10:00-11:00 am), and afternoon peak period (04:30- 05:30 pm). The 

results show that SCATS implementation in large city Bandung that has specific geometric and traffic behaviour and 

also specific driver behaviour cannot increase traffic performance significantly. This result should make road 

authority and also road users taken this problem into account seriously. We should be aware for what is happening. 

Further studies is needed including to find out variables that influence the performance of SCATS, characteristics of 

signalised intersections that recommended under SCATS surveillance, and improvements to increase traffic 

performance by using the advance technology. 
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