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1. Data analytics for improving predictive maintenance in rail operations 
 

In December 2015, SMRT signed a 5-year Master Research Collaboration Agreement 
(MRCA) with the Agency for Science, Technology and Research (A*STAR) to develop 
new technologies to improve network system reliability and performance. The 
collaboration brings together the rail operations and engineering capabilities of SMRT, 
the strengths in sensor networks and data analytics of the Institute for Infocomm Research 
(I2R), as well as expertise in computational modelling and simulation of the Institute of 
High Performance Computing (IHPC).  

 
SMRT is working with the best minds at A*STAR to co-develop solutions that will 
strengthen the operational resilience of our rail network with additional early warning 
systems that will allow us to rectify issues before they happen. SMRT’s rail engineers 
benefit from the advanced modelling and statistical analytics that A*STAR will provide 
them, while A*STAR taps on the experience of SMRT’s engineers in handling a live, 
operating system as well as the real-time data that it will be able to provide.  

 
IHPC will also develop a non-intrusive condition monitoring system for railway cables for 
the North-South and East-West Lines, complementing the existing voltage monitoring 
devices that are progressively being introduced to provide resilience against power faults.  

 
In conjunction with the MRCA, SMRT will establish a Joint Lab with IHPC with a focus on 
research and development to improve the operational efficiency and reliability of bus and 
taxi services. The Joint Lab will leverage IHPC’s capabilities in modelling, simulation and 
visualisation to better anticipate and manage potential issues such as bunching or traffic 
congestion, and ensure stricter adherence to bus schedules. IHPC will also work with 
SMRT to improve vehicle reliability of buses and taxis by using engineering-based 
modelling on collected data to monitor fleet health. This will allow engineers to conduct 
more accurate and targeted predictive maintenance to reduce vehicle and component 
failure rate. 

 
2. Simulation technology and data analytics for improved training for bus service 

professionals 
 

The launch of the Singapore Bus Training and Evaluation Centre (Singapore BTEC) 
demonstrates SMRT Buses’ commitment in developing a highly skilled and future ready 
workforce to serve our commuters. Singapore BTEC houses the Integrated Driving and 
Service Control (iDSC) simulation systems, which was jointly designed and developed by 
ST Electronics (Training & Simulation Systems) and SMRT Buses to offer enhanced 
training for bus professionals to hone safe driving skills and develop their vocational 
competency. 
 
Using telematics technology applied on all SMRT buses, we are able to track real time 
and analyse our bus captains’ driving performance. A Professional Learning Management 
System coined PROLEARN was developed and designed by SMRT and the NEC 
Innovation Council (SNIC) to provide a comprehensive approach to constantly monitor, 
manage, train and develop bus professionals. It adopts an evidence based training 
approach which will customise the training plans based on the individual bus captain’s 
performance and competency gaps. PROLEARN functions as the software engine to 
drive the iDSC simulation system.  
 
Both the PROLEARN software and the iDSC hardware are purpose-designed by SMRT 
to enable team-based training amongst bus captains and service controllers.  This first of 

its kind training system will ensure a competent, confident and future ready workforce.   
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3. Passenger Information Systems at Bus Interchanges 

 SMRT partnered with NEC Asia Pacific to develop and deploy passenger information 

systems to help commuters at bus interchanges navigate around the interchange and 

nearby amenities, and get access to estimated bus arrival timing. All these seek to 

enhance the commuter’s travel experience. The collaboration resulted in a touch-

activated panel that is attractive, commuter-centric and user-friendly because of its use in 

four languages (English, Chinese, Malay and Tamil). In the interactive panel, real time 

information on both bus and train departure timings, bus service information (routes, fares 

and estimated travelling time), maps and journey planner are provided. The Interactive 

Panels have also been programmed with a customer interface for commuters to share 

feedback on their journeys, or even recommendations for service improvements. SMRT 

has regularly updated the hardware and software of these interactive panels since it was 

first introduced in 2014. The fourth and latest version will be launched at the new 

Woodlands Temporary Interchange in March 2016.  

 


