
Multidisciplinary Transport Development 

 

Multidisciplinary transport development project focus on aggregating research and innovation 

diversified in various STEM disciplines. The project is comprised of several RIC activities 

related to transport infrastructure, transport safety, transport management and communication in 

transportation. Following are some products developed under this project: 

• Internal Curing Concrete Aggregate (ICCA)] 

• iRoads X Data Analytics Platform 

• Vision-Based Traffic Control 

• Active Road Signs 

• Probe Vehicles 

• Air Quality Management (AQM) 

 

1. Internal Curing Concrete Aggregate (ICCA) 

 

Two types of ICC Aggregates were developed from the industrial wastes such as Fly Ash, 

Reservoir Sediment material and Water Treatment sludge. This product was developed to over 

come the problems such as severe sand mining and industrial waste disposal. Therefore, 

introducing the alternative material for fine aggregate from the industrial wastes will be the 

solution for both problems. 

Copy rights for these products and production methods of them are claimed under patent 

application number of 21555 (Development of Internal Curing Aggregate Using Processed Coal 

Fly Ash with Improve Properties) and 21309 (Development of Internal Curing Fine Aggregates 

with improved    Properties Using Drinking Water Treatment Sludge). Commercialization works 

of this product are being conducted by collaboration of INSEE cement and University of 

Moratuwa. 



Durability and mechanical properties of concrete with ICCA as a replacement material for fine 

aggregate were analyzed and obtained the positive outcome. Therefore, to commercialize this 

aggregate plant trial was conducted and field trial was planned to conduct in April end. After the 

plant trial this ICCA aggregate will be ready in the market for purchasing.  

 

 

2. iRoads X Data Analytics Platform 

 

iRoads X Data Analytics Platform. This platform (separate mobile app included) can be used to 

collect IRI values of the roads.  

Infrastructure maintenance and enhancement are paramount for the sustainable urban development 

of a country. Technical defects and poor road conditions result in poor ride quality and additional 

costs. The traditional methods of road quality monitoring are labour intensive, expensive and 

require expert supervision which is quite difficult to come by in a developing country like Sri 

Lanka. Hence iRoads x solution can be used to monitor the road conditions using crowd sourcing. 

When monitoring road conditions using a crowdsourced mobile application, the calculated values 

can be incorrect as the recorded signals can have noise due to vibrations from the engine and errors 

due to movements that are not resulting from road roughness. This platform provides solutions for 

the above-mentioned problems. This product can be used by road development authorities in Sri 

Lanka and other countries. The website and the mobile app is copyrighted. 

Any novel features of the product/processes/technology 

 

• Develop a solution to measure road surface quality using crowdsourcing which is less 

susceptible to various factors that deviate the predicted roughness level from the actual 

level. 

• Identify the start and end of vehicle journeys without user interaction. 

• Implementing the above findings in the iRoadsX mobile application and make it possible 

for crowdsourcing. 

• Identify and classify road anomalies using a method that is capable of adjusting to different 

vehicle speeds and other effects but does not require additional data inputs such as vehicle 

characteristics from the user. 

• Create a dashboard with a continuously updating virtual map of Sri Lankan roads with 

calculated IRI and road anomalies. 

• Develop the entire mentioned system using a microservices architecture. 

 

Currently discussions are ongoing with Road Development Authority (RDA) of Sri Lanka. RDA 

engineers showed keen interest to use this product. RDA can keep track of the road quality through 

this platform and can take/plan necessary improvements for the road system in Sri Lanka. 



 

3. Vision-Based Traffic Control 

 

In developing countries, traffic data collection is typically done manually, which is expensive, 

tedious and inaccurate. Automatic counting software come with high upfront cost. There is a need 

in the market for a pay-per-use software that is easy to access and use. The product is ready for 

commercialization and is undergoing beta testing by customers. Another product which is a 

adaptive traffic control system is under development, and an agreement with RDA and SD&CC is 

being negotiated. Two national patents are under review (#21162, #21308). Once approved, PCTs 

will be filed. 

 

 

4. Active Road Signs 
 

The concept of Active Road Signs (ARS) is a subset of Intelligent Transport System (ITS) 

applications. The purpose of the ARS is to bring the road signs into the vehicles. These could be 

static (bend ahead warning, slippery road ahead, etc.), semi dynamic (road work ahead, hazardous 

location warning, etc.) or dynamic (color lights, pedestrian crossing warning, etc.) road signs. ITS 

applications are usually enabled by dedicated, expensive technologies such as Dedicate Short-

Range Communication (DSRC) and cellular technologies (C-V2X) and have hindered the take-up 

of ITS applications in the world, especially in developing countries. To combat this, we are 

developing an alternative technology using Commercially Off the Shelf (COTS) Wi-Fi devices. 

We have been experimenting using a standalone Wi-Fi based communication system and a 

DSRC/Wi-Fi hybrid communication system for ARS systems.  

 

Figure 1 DSRC/Wi-Fi hybrid railway warning system 

As there are countless deaths and injuries happening in railway accidents, we have focused our 

attention on developing a railway warning system using the said standalone Wi-Fi based system 

and the DSRC/Wi-Fi hybrid ARS (Figure 1). According to the design and the pending patent, these 



devices are to be deployed alongside the railways, and they will be warning the by-standers and 

vehicles in the vicinity of any oncoming railway vehicles. We have submitted the patent on the 

usage of hybrid communication system for the real-time railway warning system. 

The research team have reached out to the commercial partners such as Vega (PVT) LTD to take 

the product into the market.  

 

5. Probe Vehicles 
 

There are critical issues in the transportation systems regarding the efficiency of the system. One 

of the main reasons for that is the lack of information for route planning. The probe vehicles can 

solve this problem by using the vast amount of available data. This project focusses collecting data 

and generating this missing/wasted information.  

Here a cloud platform is used to acquire, store and process data related to transport system 

planning, implementation, and operation. The main novelty of the product is that it can transform 

any vehicle into a probe vehicle which can collect and transmit real-time data such as average 

speed, acceleration, fuel consumption, and road roughness of predetermined road segments. The 

collected data is processed using statistical models and supervised machine learning algorithms to 

provide information to estimate driving cycles, route planning and international roughness index 

(IRI) prediction.The application is published in Google Playstore 

(https://play.google.com/store/apps/details?id=com.ITS.navdrawer).  

The web interface for the users can be found here (http://epv.projects.uom.lk/#). 

 

Figure 1 GUI of the app for 
collecting data 

Figure 3 Selecting the Destination Figure 2 Showing the recently 
Reported Incidents 

https://play.google.com/store/apps/details?id=com.ITS.navdrawer
http://epv.projects.uom.lk/%23


 

  

 

 

 

 

 

Figure 5 Suggested routes with the corresponding parameter values 

Figure 4 Constructed Driving  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure7 Cycle Fuel rates for Different Vehicle Types 

Figure 8 Real-Time Details of Data 
Collecting 

Figure 6 Validation of IRI Prediction 

Figure 9  Emission Comparison Between Vehicles 



6. Air Quality Management (AQM) 

The concept of Capacity Development for the Evidence-based Improvement of strategies and 

Policies on Air Quality Management (AQM) in Colombo Mega polish Area is a subset of 

Intelligent Transport System (ITS) application. The purpose of the AQM is measure air pollution 

gas. Air pollution has a dramatic impact on humans and the climate in large urban areas. Sri 

Lanka's ecological problems are rising rapidly. Vehicles and industries that cause different 

respiratory conditions, such as asthma and sinusitis, are the primary sources of air pollution. In 

metropolitan cities such as Colombo, Borella, air quality is inferior because of a significant volume 

of carbon dioxide (CO2) and other hazardous gases released from automobiles and factories 

 

Fig.1: Top Level Architecture of the System 

The system has provided a web access facility through GPRS. The system has provided a facility 

to visualize data in “slpiot” open-source platform. The low cost GPRS module is used to 

communicate with the web platform and flexible to change service provider. GPRS 

communication is done by SIM 800 GPS/ GPRS module. This is a low power device and easier to 

interface using UART 

 

Fig.2: Communication Methodology 

 

The system is designed to run in low power consumption modules so that it reduces the power 

consumption of the whole system. The system is powered by the 11.1V 5200mAh lithium- 

polymer battery. This rechargeable battery can be charged by solar charger and the system is 

facilitating that. The whole system has around 100mAh power consumption. LM2596 is used for 

regulating the power that comes from solar power sources.  

Solar charger is our commercialize product. We have reached out to the commercial partners such 

as Digi Key electronics (pvt) ltd to take the product into the market.  


