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Message from the Vice-Chancellor, University of Ruhuna

As the Vice Chancellor of the University of Ruhuna it gives me a great pleasure in
issuing a message for the 3rd Undergraduate Research Symposium 2018 organized
by the Ruhuna Science Research Circle of Faculty of Science. | appreciate their
decision to open this year’s conference for undergraduates from other Sri Lankan
universities as last year it was limited only for University of Ruhuna. Therefore, |
hope this opportunity will help undergraduates to develop themselves as young
scientists and cultivate the necessary skills for their future careers. The main objective
of the event is to provide an opportunity for the undergraduates to present and discuss
their research findings in a scientific forum. This event will also facilitate students to
drive their mental and physical powers towards finding scientific solutions to the
burning problems in the society through research.

I believe that organizing this event will also provide many opportunities for the
undergraduates to improve their soft kills such as event organizing, leadership,
communication, creativity and time management etc. which are essential skills
required to compete in today’s global job market.

I wholeheartedly congratulate Prof. E.P.S. Chandana and office bearers of Ruhuna
Science Research Circle for organizing a very successful national level symposium
this year. | wish the 3rd Undergraduate Research Symposium organized by RUSREC
of Faculty of Science to be a success and | am happy to inspire you all in such an
important event at University of Ruhuna. | take this opportunity to thank all the
students and academic staff members those who are involved in organizing this event.

Senior Professor Gamini Senanayake
Vice-Chancellor,

University of Ruhuna,

Matara.



Message from the Dean, Faculty of Science

It is a great pleasure for me to provide this message for the proceedings of the Third
Undergraduate Research Symposium organized by the Faculty of Science of
University of Ruhuna. Faculty Board of the Faculty of Science decided to open this
series of symposia to students of all the universities in the country to commemorate
the 40" anniversary of the University of Ruhuna, a leading university in the country.

This series of symposia was introduced by RUSREC (Ruhuna University Research
Circle) of the Faculty of Science with the objective of giving opportunity for
university students to develop communication skills and presentation skills as well
as teamwork that would strengthen research skills of undergraduates of the
university. The responsibility of organizing of this symposium is guided by its patron
Prof. E.P.S Chandana, who has been providing a great support for students in
organizing such activities for many years.

I believe that students’ enthusiasm in engaging in research activities has been uplifted
by this series of symposia which provided them the opportunity to use their
knowledge and experience that they gain though learning activities during their
career as undergraduates. Many groups of students who presented their work at this
series of symposia had engaged in very interesting projects with excellent research
outputs of high standards. Most of the presentations very well demonstrate the
capabilities of students and the power of team work.

I am very happy to learn that there had been a very high response from students from
other faculties and universities by submitting their research work to this year’s
symposium in order to share their findings with all participants who will be the
strength of future research activities in the country.

| appreciate the interest of all students who use this opportunity to develop their skills
and knowledge, and the staff who devoted their valuable time supervising the
students, especially, Prof. E. P. S. Chandana, who made a prime service for the
success of (RUSREC) and the series of symposia. | believe that more students and
staff from all universities will get involved in this activity series in the future and
produce results useful for the development of our country.

Prof. P.A. Jayantha
Dean, Faculty of Science,
University of Ruhuna,
Matara.



Message from the Patron, Ruhuna Science Research Circle

Research comprises "creative and systematic work undertaken to increase the stock
of knowledge, including knowledge of humans, culture and society and usage of this
knowledge to devise new applications". Research and Development (R &D) is not an
easy task. It is the work directed towards innovation, introduction and improvement
of products and processes. Hence, it requires the smartest minds around. In this
regard, university should play a pivotal role, inventing breakthroughs that will
improve millions of lives worldwide. Creativity, curiosity and deep caring for human
life are fundamental to our culture. The passion for innovation will push the
boundaries of science. Young scientists and researchers will find the contents of the
proceedings helpful to set roadmaps for their future endeavors.

Ruhuna Science Research Circle took this initiative to organize the 3rd undergraduate
Research Symposium, the 1st National Symposium in the Faculty of Science
University of Ruhuna. I'm delighted by the sparkle in the eyes of our young
undergraduates, who have plenty planned for the future and have opened new avenues
in the Research world. | take this opportunity to thank the Vice Chancellor, Deputy
Vice Chancellor and Dean of Faculty of Science for their enormous and incredible
support extended towards this. The office bearers of the Ruhuna Science Research
Circle along with the organizing committee added an extra scent to this challenging
and rewarding task. It's no exaggeration to say this great moment and inspiration of
University of Ruhuna will continue with much glory in the coming years as well.

Prof. E.P.S. Chandana

Patron, Ruhuna Science Research Circle,
Head, Department of Bio systems Technology,
Faculty of Technology, University of Ruhuna,
Matara.
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Development of an artificial neural network model for prediction of global solar
radiation in Colombo, Sri Lanka

M.G.A. Saumyamala and N.V. Chandrasekara

Department of Statistics & Computer Science, Faculty of Science, University of Kelaniya, Sri
Lanka

avanthismm321@agmail.com

Abstract

Solar power generation has become sustainable alternative for increasing electricity
demand in Sri Lanka. To build reliable solar power systems, capability of future power
generation is a valuable information for investment decisions and designing the system.
Power output of photovoltaic (PV) systems can be estimated using historical global solar
radiation (GSR) data of the particular location and time. But limited availability of GSR
data for many locations prompt the forecasting using geographical and climatological
parameters which are readily available. In this study, Artificial Neural Network (ANN)
model is suggested to forecast GSR in Colombo, specifically using feed forward neural
network (FFNN) trained with Levenberg- Marquardt (LM) back propagation algorithm.
Three hourly weather data of 9 variables including cloud cover from 1st of May 2017 to
14th of February 2018 were used for training, validation and testing the network. Input
parameters and training parameters were adjusted to identify the most accurate network
configuration and the performance of the network was measured using normalized mean
square error (NMSE). Suggested ANN model consists of input layer with 7 nodes, output
layer with one node and one hidden layer with 5 hidden neurons in which log-sigmoid and
pure-linear functions are used as transfer functions in hidden layer and output layer,
respectively. The suggested model forecasts GSR with 0.0546 NMSE with good accuracy.
This implies the capability of this model for prediction of global solar radiation when
unseen weather data input supplied to the model and when ensured accuracy of the result.

Keywords: Global Solar Radiation, Feed Forward Neural Network, Levenberg Marquardt
Back Propagation Algorithm, Cloud cover, Forecasting
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Foreign exchange rate prediction using neural networks
W.T.D Winisinghe*and A.T.P Silva?

!Department of Statistics and Computer Science, Faculty of Science, University of Kelaniya,
Sri Lanka

2Department of Computational Mathematics, Faculty of Information Technology,
University of Moratuwa, Sri Lanka

thusharip@uom.lk

Abstract

Foreign exchange rate is a very important economic variable that compares one currency
with another and shows their relative values. Foreign exchange market is one of the most
difficult markets in the world to forecast effectively because of its volatile and
unpredictable nature. Main aim of this research is to predict exchange rate accurately acting
as a decision support aid for investors, firms and others who deals with foreign exchange
rate. In recent times, recurrent neural networks show better performance on forecasting
time series data compared to traditional neural network models like multilayer feed forward
neural networks. In this research, Recurrent Neural Networks Long Short-Term Memory
(RNN LSTM) Stateful and Stateless models are considered to predict Foreign Exchange
Rate of Euro/US Dollar (EUR/USD) and US Dollar/Sri Lankan Rupee (USD/LKR). These
models could predict results with high accuracy as depicted by results generated under
different aspects including performance measures such as Root Mean Squared Error, Mean
Absolute Percentage Error, Mean Absolute Error and Forecast Bias. According to overall
performance, RNN LSTM Stateful model performed better than Stateless model. Identified
that removing trends when preprocessing time series data to use as input can leads to
achieve considerable higher accuracy on RNN LSTM models and found that increasing
number of neurons in recurrent layer model performs better.

Keywords: Foreign Exchange Rate Prediction, Neural Networks, Recurrent Neural
Networks, Long Short-Term Memory, Long Short-Term Memory Stateful,
Long Short-Term Memory Stateless
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Investigation of optimum portfolios from the Colombo Stock Exchange (CSE) using
clustering algorithms

M.S.M.S. Kumara and U. P. Liyanage

Department of Statistics & Computer Science, Faculty of Science, University of Kelaniya, Sri
Lanka

sanjayasamankumara92@gmail.com

Abstract

Portfolio management is a compelling concept in the financial sector for strategizing
investments resulting maximum return with minimum risk. Normal procedure of selecting
companies to the portfolios out of the registered companies in Colombo Stock Exchange
(CSE) depends on the experience of the broker as well as the company reputation. Herein,
a systematical approach in selecting companies registered in CSE based on clustering
technique is proposed. The daily share prices of the selected 215 companies were collected
for the period of five years starting from 1% of January 2012. K-means clustering algorithm
has been used in clustering with Norm of the Variance of the Quarterly Share Prices
(VQSP) as the clustering variable. Based on the VQPS values, all companies were sorted,
and the analysis was carried out by considering first 100%, 95%, 90%, 80%, 70% selected
companies separately. Thereafter those selected companies were clustered into 5 clusters.
Considering 80% of companies, 172 companies have been clustered into 5 clusters with
94, 42, 18, 11, 7 companies per each cluster with 97.3% of coefficient of determination.
Then the clusters were used to select different combinations of companies to build different
portfolios by minimizing qualitative factors by replacing much quantitative factors. Based
on the available data, a portfolio which has a higher return, could be obtain by selecting
companies from clusters appropriately.

Keywords: Portfolio Optimization, Clustering, Risk Measurements, Euclidean Norm,
Stock Exchange
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Improving the accuracy of Random Forest, supervised machine learning
classification algorithm using hyperparameter tuning

W. P. Wijeratne and U.P- Liyanage

Department of Statistics & Computer Science, Faculty of Science, University of Kelaniya, Sri
Lanka

liyanage@Kkln.ac.lk

Abstract

Random Forest is a widely used supervised machine learning algorithm today for
classification and regression tasks to achieve higher accuracy. In addition to that,
hyperparameter tuning makes a considerable contribution by tweaking the model
configurations accordingly to increase the accuracy. But finding the best hyperparameter
values just from random handpicking substitutions are inefficient and time consuming.
Hyperparameter configurations has to be customized according to the dataset which
predictions are performed on. The objective of this study is to identify an efficient way to
achieve higher accuracy by choosing best hyperparameter values to substitute. In order to
do that, we have to identify how each hyperparameters behave. We aim to address this
problem by using an efficient way that can narrow down the hyperparameter value range
for each attribute by considering its contribution to the accuracy score. We use graphical
representations using ROC curves to identify optimal parameter value ranges which gives
highest accuracy. And then narrow down it to a specific optimal value we use
RandomizedSearchCV and GridSearchCV methods along with Cross Validation. Then we
compare accuracy of two models which are the one with default parameter values and the
one with optimal hyperparameter values on the same dataset. We found that the model with
optimal hyperparameter configuration achieve higher accuracy and the accuracy gain is
2.75% comparing to the default model on the Titanic Survival Dataset from Kaggle. So,
we conclude that using this approach can lead to achieve a considerable prediction
accuracy on supervised classifications.

Keywords: Classification, Random Forest, Hyperparameter tuning,
RandomizedSearchCV, GridSearchCV
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Comparative analysis of reference current generation techniques for a three-phase
shunt active power filter

G.G.S.C. Gunasekara, G.W.H.L. Rathnakumara and T.R.D.B. Tennakoon

Department of Electrical and Information Engineering, Faculty of Engineering, University of
Ruhuna, Sri Lanka

samangichathurika@gmail.com

Abstract

Increasing number of non-linear loads in a distribution network impact on quality of power
systems due to generation of harmonics. Designers and engineers wish to reduce the level
of harmonic by using active filters. The performance of an active filter depends mainly on
the selected current reference generation scheme.

In this research, three different current reference generation techniques were compared.
The three techniques analyzed are the Instantaneous Reactive Power (IRP) Theory, the
Synchronous Reference Frame (SRF) Theory and Synchronous Current Detection (SCD)
Method. This comparison is based on theoretical analysis and simulated results obtained
from MATLAB. The harmonic content in the power system are also studied before and
after SAPF is connected. The results are analyzed considering the %THD and also time
taken to compensate current harmonics. In IRP theory, the %THD is reduced from 14.47%
to 2.32%. Similarly, in SRF method it reduces from 14.47% to 3.32% and in SCD method,
the % THD reduces from 14.47% to 4.13%. According to the IEEE 519-1992 standard, the
%THD value should be less than 5% to maintain the quality of the power system.
Therefore, IRP theory is the most efficient technique to compensate harmonics. Not only
that, times which is taken to compensate current harmonics were 0.051s, 0.35s and 0.1s for
IRP, SRF and SCD method respectively. Thus, IRP theory can reduce more harmonic
distortion within little amount of time from the system. Therefore, from above analysis we
can see that the IRP theory is the most efficient and higher sensitivity technique.

Keywords: IRP, SRF, SCD, SAPF, THD
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Spectrum of clinical presentation and complications in patients diagnosed with
Leptospirosis; a study done at Teaching Hospital Karapitiya, Galle, Sri Lanka

D.J.D. Mihiran, AW.K. Mithunika, H.L.L. Nawanjana, H.S. Wickramasuriya, A.A.T.D.
Perera, P.N.S.L. Priyadarshana, C.L. Fonseka and N. Dahanayake

Department of Medicine, Faculty of Medicine, University of Ruhuna, Sri Lanka

dhanungam@gmail.com

Abstract

Leptospirosis is a common infectious disease in Sri Lanka with the highest case fatality
rates due to wide variety of major organ related complications. Study was conducted in
Teaching Hospital Karapitiya (THK) over a year. We recruited all consecutive patients
having complications of leptospirosis confirmed with laboratory tests (PCR/MAT).
Ninety-one patients (89% male) with complicated leptospirosis were recruited to
the study. 89(97.8%) of them presented with fever. Other common symptoms were myalgia
(81.3%), arthralgia (79.1%), headache (63.7%), loss of appetite (54.9%), vomiting (46.2%)
and oliguria (44%). Out of 91 patients, 83 developed AKI. 65 (71.4%) of them were oliguric
and 14 (15.4%) were nonoliguric. Pulmonary haemorrhages (PH) and myocarditis were
detected in 34 (37.4%) and 28 (30.8%) patients respectively. 5 (5.6%) with PH developed
hemoptysis. 16 (17.6%) of myocarditis patients was troponin | positive. Mean
hospitalization days and mean ICU stay was 7.83 days (SD%5.993) and 7.32 days
(SD+5.13) respectively. Mortality rates of patients with AKI and myocarditis is 16.9% and
28.6% respectively.

Patients who developed PH had a morality rate of 32.4%. Overall morality was 16.5%.
Leptospirosis is a disease leading to many multiorgan related complications. Pulmonary
hemorrhage is a commonly observed complication in patients admitting to Teaching
Hospital Karapitiya.

Keywords: Leptospirosis, Clinical presentations, Complications, Mortality, Pulmonary
hemorrhages
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Sound absorption of two selected grasses, Setari and Zoysia matrella and one
selected plant, Stachytarpheta indica (Balu nakuta)

W.A.D.N.A. Malshan', A.M. D.S. Atapattu, A.M. H.S. Atapattu®, N. D. Amarasingha?, L. P.
Jayatissa®, J.A.P Bodhika? and W.G. D. Dharmaratna®

!Department of Physics, Faculty of Science, University of Ruhuna, Matara, Sri Lanka
“Department of Physics, Faculty of Science, University of Ruhuna, Matara, Sri Lanka
*Department of Botany, Faculty of Science, University of Ruhuna, Matara, Sri Lanka

nadunwijesekara95@agmail.com

Abstract

Noise reduction is one of those less-known benefits of plants. Plants help to reduce the
amount of noise distributed to adjacent communities. B&K type 2250L hand held analyzer,
Dodecahedron Omni Directional B&K speaker, internal sound generator with B&K Power
amplifier and A16 Mega Pixel camera were used as equipment. Plant holder with
dimension 1.2 x 1.2 m? was placed in the middle of the reverberation room to hang on the
testing plant samples. Speaker was placed on one side of the room and hand-held analyzer
fixed on a tripod was placed 1 m distance away from the sample holder and 1 m height
from the ground to reduce the ground effect. Reverberation Time (RT30) and Sound
Absorption Coefficient (o) were measured using ‘reverberation room method’ under
ASTM and ISO 345 standards. Experiment was done in plant samples in alive. By keeping
the sound level meter in three different locations of the reverberation room and repeating
each location ten measurements were taken. The reverberation time (RT30) vs frequency
and sound absorption coefficient (SAC) (a) vs frequency were plotted. According to the
graph reverberation time of Setaria, Zoysia matrella and Stachytarpheta indica were
decrease a little to 400 Hz and then increase approximately at 650 Hz then the reverberation
time decreases gradually. Although SAC changes ways of Setaria and Zoysia matrella.
The SAC value of Stachytarpheta indica decrease with increasing frequency. And the
value of SAC of Stachytarpheta indica is always less than the Setaria and Zoysia matrella.

Keywords: Noise reduction, Reverberation time, Sound Absorption Coefficient,
Reverberation room method, Ground effect
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Sound absorption behavior of selected ornamental plants, Cadiaeum variagatum
(Zanzibar), Codiaum variegatum (L), Cadiaeum variagatum (mammy) and Acalypha
wilkeiana dwarf

N. D. Amarasingha!, D.M.D.N. Thilakarathna! R.S.P. Guruge?, U.A.T. Sandaruwan®, S.A.S.N.
Sooriyaarachchi ! and J.A.P. Bodhika *

!Department of Physics, Faculty of Science, University of Ruhuna, Matara, Sri Lanka
Department of Botany, Faculty of Science, University of Ruhuna, Matara, Sri Lanka

tharindusandaruwanua@gmail.com

Abstract

Evaluated noise levels due to road traffic, harmful effect on people in Sri Lanka. In this
case, Sound absorption ratio of sprigs of different ornamental plants; Codiaeum
variegatum (Zanzibar), Codiaeum variegatum (L) Rumph.ex A.Juss, Codiaeum
variegatum (mammy) and Acalypha wilkesiana dwarf was studied. Observations were
taken using mainly B&K type 2250L hand held analyzer, Dodecahedron Omni Directional
B&K speaker, internal sound generator with B&K Power amplifier and A13 Mega Pixel
camera. In the middle of the reverberation room plant holder with dimension 2.4 x 2.4 m?
was placed to hang on the testing plant samples. Speaker was placed on one side of the
room and hand-held analyzer was placed 1 m distance away from the plant sample holder
and 1 m height from the ground to reduce the ground effect. Reverberation Time (RT30)
and Sound Absorption Coefficient (o) were measured using ‘reverberation room method’
under ASTM and ISO 345 standards. Thirty (30) measurements were taken for each plant
sample by keeping the sound level meter in three different locations of the reverberation
room and repeating each location for ten measurements. Special care was taken to keep
plant samples in alive while cutting, transporting and testing. The reverberation time
software (BZ 7227) is used to obtain data, and used MS Excel for analyze the data. There
are Sound Absorption Coefficient (SAC) vs Frequency and Reverberation time vs
Frequency sketched. When consider the graphs, Acalypha wilkesiana dwarf has a different
variance against other plants. Finally, A.dwarf is the most suitable sound barrier from the
crotons considered in the study.

Keywords: Sound level, Reverberation time, Reverberation room, Sound absorption
coefficient
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Tidal positioning of young mangrove plants and associated stress factors; major
determinants of level of success of mangrove restoration

D.U.V. Gunathilaka®, Y.W.P. Amarasinghe!, H.M.S.A.T. Gunathilake®, S.K. Madarasinghe? and
K.A.S. Kodikara®

!Department of Botany, Faculty of Science, University of Ruhuna, Sri Lanka
“Department of Physics, Faculty of Science, University of Ruhuna, Sri Lanka

sunandaruh@gmail.com

Abstract

Mangrove restoration has become more popular among government and non-government
organizations in the wake of the 2004 tsunami. However, more than 85% of the planting
projects showed high failure rate. Young mangrove plants are often subjected to different
variable stressful conditions due to unsuitable placement in the tidal area. Therefore, this
study was aimed at determining the tidal positioning of young mangrove plants, associated
stress factors and their impacts on survival of mangrove plants. A field survey was
conducted along the Sri Lankan coastline and tidal elevation [infra-littoral: more out into
lagoon water, intertidal: natural growing boundary, supra-littoral: beyond the intertidal
zone) were recorded with respect to the intertidal area of each site. Also, the soil parameters
like soil moisture content, soil salinity, soil bulk density, pH, and redox potential were
measured in each site. Accordingly, ninety one (91) planting initiatives were identified,
considerably varied in positioning along the tidal elevation. Only 35% were made in the
intertidal zone: natural growing boundary of mangroves, while the rest were in the supra-
littoral and infra-littoral zones. Soil moisture content (<50% WHC), soil salinity (2712
psu) and bulk density (2.01+0.7) were not in the natural range of mangroves and therefore,
planted young mangrove plants are subjected for the abiotic stress conditions like substrate
drought, hypersalinity and soil hardness. This was commonly observed in the planting sites
in the dry and arid zones in Sri Lanka. As indicated by the redox potential (-300) mV,
highly reduced soil substrate could be observed in the planting sites, established in the
infra-littoral zone. Anoxic conditions is therefore imposed as an abiotic stressor for the
plants. However, pH did not deviate from the natural range. In addition, cattle trampling
and browsing were recognized as the biotic disturbances. The aforementioned stressors and
disturbances relate to choosing sites with inappropriate tidal elevation and hydrology.
Thus, poor planting practices directly result in mangrove seedling mortality compromising
the success of most mangrove planting projects in Sri Lanka. Planting mangroves in
intertidal zone with suitable hydrology is therefore highly recommended.

Keywords: Intertidal, abiotic, disturbances, drought, anoxia, hydrology

17|Page Ruhuna Science Research Circle



University of Ruhuna, Matara 81000, Sri Lanka National Undergraduate Research Symposium  |? 4
December 09, 2018 5.5

Production of potassium enriched compost using natural soil microbial cultures and
feldspar
E.A.N. Niroshani?, P.1. Yapa' and D.M.P.S. Dissanayaka®

!Department of Export Agriculture, Faculty of Agricultural Sciences, University of Sabaragamuwa,
Sri Lanka
2Centre of Excellence for Organic Agriculture, Makandura, Department of Agriculture, Sri Lanka

nadeeshaniro2@gmail.com

Abstract

Potassium (K) is considered as a major nutrient for biochemical and physiological
processes in plants. Supplying a natural available K through a special compost mixture to
plants in the available form will eradicate the requirement of chemical fertilizers such as
Murate of potash. This study focused on producing a special compost that contains
significantly higher amount of potassium in available forms. Study was done according to
the Randomized Complete Block Design using farm waste inoculated with rich natural
microbial cultures extracted from virgin soils. Treatments used were, compost,
compost+10%felspar, sterilized compost+10% feldspar, compost + 10% feldspar +
microbial culture from Sinharaja, compost + 10% feldspar + microbial culture from
Kalthota, compost + 10% feldspar + microbial culture from Sripada, compost +10%
feldspar + compost tea. Feldspar was added at the rate of 10% on weight basis of the
compost piles. Feldspar was added at the rate of 10% on weight basis of the compost piles.
Available K was analyzed in the flame photometer using digestion method. K feldspar and
natural microbial cultures have significantly increased the available K content in compost
(P<0.001). The highest level of available K was detected in the treatment with microbial
culture from Sinharaja (50g/l) followed the cultures from Kalthota natural forest (5g/1).
Response to the microbial cultures from Sripada (50g/l) has been late but a jump in
available K was observed in the 12" week. Microbial cultures from Sinharaja (50g/l) and
Kalthota (50g/l) are the effective microbial cultures, in solubilizing potassium from
feldspar.

Keywords: Microbial Cultures, Potassium Feldspar, Virgin soils, Murate of potash,
Digestion method, Flame photometer
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Minimalistic ECMO in the developing world: the current state of extracorporeal
membrane oxygenation in Sri Lanka

D.V.T. Harischandra®, H.S. Wickramasuriya®, K. Withanarachchi®, P.C.G. Kaushalya®, G.V.A.
Dilankaand R.K. Firmin*

!Cardiothoracic Unit- Teaching Hospital, Karapitiya, Galle, Sri Lanka
2Faculty of Medicine- University of Ruhuna, Sri Lanka

*Neonatal Unit- Teaching Hospital, Karapitiya, Galle, Sri Lanka
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Abstract

ECMO is a high-end intensive care treatment for temporary support of the lungs and/or
heart. ECMO is mostly available in developed countries. There are many indications for
ECMO in the developing world. Recently we started an ECMO program modifying it to
suit our requirements and resources. Objectives of our study was to review the current
status of ECMO in our institution. In our study, we retrospectively reviewed data from our
ECMO data base. During the period of the study we had 60 referrals (16 neonate, 5
paediatrics and 39 adults) and done 23 ECMO runs (6 neonates, 3 paediatrics and 14
adults). The commonest indications for ECMO in neonates, paediatrics and adults were
meconium aspiration (50%), pneumonia with ARDS (100%) and leptospirosis with
haemorrhagic lung disease (57%) respectively. Patients were supported for a total of 3320
hours on ECMO. Out of 23 ECMO runs, 12 patients survived ECMO (52%) and 9 patients
survived to discharge (39%). Out of the 60 referrals, 37 patients did not undergo ECMO.
Out of those 6 patients managed conservatively, but with a plan to initiate ECMO if there
was deterioration. All six of these patients survived. For the other 31 patients, although
ECMO was indicated, they did not have the treatment due to many reasons. All 31 died
(100% mortality). By analyzing the of our study, we can state that ECMO has been a life-
saving treatment, despite of minimalistic nature and it has been vital treatment modality
used in THK. Early referral is vital to obtain successful results.

Keywords: THK (Teaching Hospital Karapitiya), ECMO (Extracorporeal Membrane
Oxygenation), Lung disease, Pneumonia, ARDS (Acute Respiratory Distress

Syndrome)
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Notes on life cycle and taxonomic features of Polytella gloriosae (Lily Moth)
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Abstract

Gloriosa superba (Niyangala) is an important medicinal plant. Nevertheless it has been
largely neglected in Sri Lanka and G.superba are rapidly declining in numbers even in the
wild. Polytella gloriosae seems to be a pest occur in G.superba. However we have
observed some infestation of G.superba by P.gloriosae in Kirala Kele sanctuary Matara.
As there are no complete studies on the biology and morphology of P.gloriosae in Sri
Lanka, we sought to conduct this study with the objective of revealing some life cycle and
taxonomic characteristic of G.gloriosae. The study was initiated in June 2018. Blue-black
head and thorax, black abdomen, orange spotted antenna, blue-black fore wings with
orange patches and pink ripple shaped lines, black hind wings with yellow color strip at
the base were identified as the adult moth features. It lays eggs under the surface of tender
leaves of G.superba in darkness places. Eggs hatch within four to five days. Number of
eggs in an egg cluster was around 90-190 and the standard deviation is 35.347. Eggs are
yellowish in color and turn ash color closer to hatching. Life cycle comprises six larval
stages. Initial larval stages feed on epidermis of G.superba leaves. Later they feed on whole
leaf. Larvae are yellow in color in initial stages and turn brownish red later, it becomes
black in colour. Mature larval stages vigorously feed on G.superba leaves. Mature larvae
reduce feeding when closer to pupate and pupal stages which can usually be found in soil.
Larval duration is 10-12 days which pupal duration is 8-10 days. Adult moth life span is
6-7 days. After rainy season egg patches can be seen abundantly and those are frequent at
30 cm- 50 cm height from the ground level. The relationship between P.gloriosae and
G.superba might indicate a co evolution which should be studied further.

Keywords: Polytella gloriosae, Gloriosa superba, Kirala Kele, Life cycle, Taxonomy
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Forecasting the unit cost of generation of electricity in a diesel power station using
ARIMA model: A case study of a leading diesel power station in western province of
Sri Lanka

W.P.M.C.N. Weerasinghe and D.D.M. Jayasundara

Department of Statistics & Computer Science, Faculty of Science, University of Kelaniya, Sri
Lanka

chayanweerasinghe44@gmail.com

Abstract

Electricity is the most inconsistent of all types of energy. The national grid system which
is evolved to deliver electricity must be always kept in balance so that it must have a
sufficient production at all times to meet the demand of electricity while minimizing the
generation costs of electricity. Future generation costs of electricity must be predicted in
order to achieve any of these above-mentioned goals. Thermal, hydro and Non-
Conventional Renewable Energy are the primary electricity generating sources in Sri
Lanka. Referring to the Generation Performance Reports published by Public Utilities
Commission of Sri Lanka, there is a high average Unit Cost (UC) of generation of
electricity among the Diesel Power Stations (DPS) in thermal sector. This study presents
an extensive process of building a forecasting model for the UC of generation of electricity
of a DPS in Sri Lanka by using Auto Regressive Integrated Moving Average (ARIMA)
model. The study is conducted as a case study in a leading DPS in Western Province of Sri
Lanka which has a high range of change of Unit Cost compared with other DPS. The results
revealed that ARIMA (2,1,2) as the best model with lowest Akaike Information Criterion
(AIC) for forecasting the UC of electricity generation for the selected DPS. The forecasting
performance of the model was evaluated using Mean Absolute Percentage Error (MAPE)
and Root Mean Square Error (RMSE).

Keywords: AIC, ARIMA, Forecasting model, Unit Cost of electricity generation, MAPE,
RMSE
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Abstract

Everyday hundreds of people face with many vehicle accidents. According to the Ministry
of Transport and Civil Aviation, among them are many motorcycle riders. Human errors
are the main causes and some pedestrians face with those accidents also. A fully
computerized system is presented here for motorcycle riders to protect from those accidents
and save lives. Research objectives and methodologies are to minimize accidents
happening because of human mistakes, create a reliable system working under all-weather
conditions, make a real-time working system, complete overview over the intersection
from a circle of 20-meter radius, enhance the safety of the pedestrians, improve the riding
experience and low latency in passing the data. The present system is based on image
processing and machine learning techniques. Addition to that it requires some Arduino
modules and Geo-Location Application Programming Interfaces (API), Google Maps API
and detection sensors. With combining all those modules, the author presents the solution
as an assistant to motorcycle riders. Then it discusses the approach of presenting system
comparing other technologies. By presenting this system, the author wishes to reduce the
deaths due to human errors with motorcycle riding.

Keywords: Image processing, Machine Learning, Detection Sensors, Google Maps API,
Geo-location API
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Role of extracorporeal membrane oxygenation (ECMO) in patients with severe
pulmonary haemorrhage due to Leptospirosis: A case series
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Abstract

The major burden of leptospirosis has been its severe life-threatening manifestations such
as pulmonary haemorrhages, leading to acute severe respiratory failure. Extracorporeal
Membrane Oxygenation (ECMO) is a symptomatic treatment modality used to support
respiratory failure. We present the largest case series of pulmonary haemorrhage (PH) due
to leptospirosis treated with ECMO. This study was carried as a single-centre case series
at Teaching Hospital, Karapitiya (THK) over 14 months. Details from patients with
leptospirosis PH treated with ECMO were obtained. During our study eighteen patients
with severe Leptospirosis with pulmonary involvement were referred for ECMO care.
Eight (45%) were treated with ECMO and ten patients did not undergo ECMO. All eight
were supported by ECMO for a total of 1199 hours collectively. Ages were from 18 to 55
years (mean-38.62). Six of the eight patients survived and got discharged from the hospital
and were well after 1 and 3 month follow-up giving a survival rate of 75%. Before ECMO,
all had evidence of severe respiratory failure with Murray scores of 3.25 or above and poor
blood gases despite high ventilator settings and had a mean P/F ratio of 93. After ECMO,
blood gases and other vital parameters (CXR, urine output etc.) improved in survived
patients. From this study, our conclusions are Short duration ECMO is useful to improve
survival in patients with severe pulmonary haemorrhage due to leptospirosis. It was
effective to support respiratory failure for few days until lungs recover. Standard
anticoagulation could be used while patients on ECMO without exacerbating pulmonary
haemorrhages.

Keywords: Leptospirosis, Extracorporeal Membrane Oxygenation, Pulmonary
hemorrhage, Respiratory, Murray Score
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Abstract

Leptospirosis is a commonest zoonotic disease which shows many complications with high
morbidity and mortality rates. Significant number of leptospirosis patients are admitted to
the Teaching Hospital Karapitiya (THK), Galle, annually. Treatment of leptospirosis
focuses of antibiotics for the infective organism and also to treat complications due to
leptospirosis. This study was conducted in THK from march 2017 to September 2018.
Patients who were clinically suspected of leptospirosis confirmed with laboratory
diagnosis (PCR and/or MAT) were included to the study. Data was obtained from bed head
tickets (BHT). During the period of the study, 91 patients (89% male) with complicated
leptospirosis were recruited to the study. All received antibiotics. Penicillin, ceftriaxone
and doxycycline were the most frequently used types of antibiotics (100%) either alone or
in combinations. Methylprednisolone was given to 57 patients (62.6%) and intravenous
immunoglobulin (Iv Ig) was given to 22(24.2%) patients. Tranexamic acid was given to
49(53.8%) patients. 47(51.6%) of patients have received inotropes. There were 30(33.3%)
patients who were intubated and ventilated, and the mean days on ventilation was 2 days
(+/-4). ECMO was used in 5 patients. Hemodialysis was performed in 16(17.6%) patients.
Plasmapheresis was done in 39(42.9%) patients. 27(29.7%) patients were treated in
intensive care unit for total of 199 days, (mean 2 days (SD+/-4)). Mean hospitalization
days were 7(SD+/-5). 15(16.5%) patients were succumbed. From the above results it is
clear that variety of invasive and non-invasive treatment modalities are used to treat
patients with Leptospirosis in Teaching hospital karapitiya(THK) Galle, Sri Lanka.
Leptospirosis involves advanced treatment modalities in view of improving morbidity and
mortality.

Keywords: Leptospirosis, Treatment, Antibiotics, Hemodialysis, Plasmapheresis

24|Page Ruhuna Science Research Circle



University of Ruhuna, Matara 81000, Sri Lanka National Undergraduate Research Symposium
December 09, 2018

Pattern of acute thoracic trauma presenting to a tertiary care unit: A single center
experience in Sri Lanka
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Abstract

Thoracic trauma is the second leading cause of death following trauma in the world.
Therefore, it has become a major health problem. So, our objective was to determine the
pattern of acute chest trauma presenting to a regional cardiothoracic unit. For that we have
done a retrospective review of the operation records to include all operations done for acute
chest trauma from August 2010 to October 2018 at our center. Considering the results, out
of 945cardiothoracic operations, 16(1.6%) were for thoracic trauma. There were 13
(81.3%) males and 3 (18.8%) females. The commonest presentation was as a massive
haemothorax 5(331.3%) followed by tension pneumothorax-2(12.5%). There were
13(81.3%) penetrating and 3(18.8%) blunt injuries, the commonest being a stab from a
knife -5(31.3%). Two (12.5%) injuries were iatrogenic —a common carotid tear and a
perforation of bowel during chest drain. The surgical approaches were sternotomy in
5(31.3%) and thoracotomy in 11(68.8%). Extracorporeal support was used for two (12.5%)
a femoro-femoral bypass and extracorporeal membrane oxygenation(ECMO). Two of the
16 patients died on-table due to massive haemorrhagic shock. Three patients died within
the next week. Thus, the overall mortality was 5 (31.3%). Of the 11 who survived, one has
paraplegia due to spinal cord injury. The other 10(62.3%) are alive and well with no
sequelae. The conclusions we made were younger males are the commonest group affected
in major thoracic trauma. Even in a tertiary care center with facilities for extracorporeal
support, major thoracic trauma has a significant mortality. Rapid exsanguination from
major bleeding and difficulty in oxygenation in massive lung contusions are particularly
difficult to manage. latrogenic injuries were a significant a cause of mortality and should
be preventable. Complete recovery is possible in the majority of major chest trauma with
timely interventions.

Keywords: thoracic trauma, tertiary care, haemothorax, pneumothorax, sternotomy,
thoracotomy
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Abstract

The majority of retrosternal extensions above the aortic arch (90%) can usually be
delivered via a standard cervical incision, those extending below the aortic arch (10%) may
need a sternotomy or thoracotomy for its safe removal. The objective of this study was to
retrospectively review the need for sternotomy when cardiothoracic intervention was
anticipated during excision of goiters with retrosternal extension and the outcome. The
details of all thyroidectomies done in the cardiothoracic theatre was obtained from the
operations registry and the operations log book. This included all goiters with retrosternal
extensions below the aortic arch. Excision of ectopic thyroid glands and mediastinal lymph
node clearance in thyroid malignancies which presented in a different manner, and in any
case essentially needed sternotomy were excluded from this study. Over 7 years, 28
patients had undergone thyroidectomy in the parallel cardiothoracic theatre in anticipation
of an intrathoracic approach. Seven patients (25%) needed such a sternotomy for removal
of retrosternal goiters. The 21 goitres removed via cervical incisions. All 28 patients had
uncomplicated recoveries. One fourth of goiters with retrosternal extensions below the
arch of the aorta required a sternotomy. Furthermore, there appears to be higher “surgeon’s
comfort” during dissection of a retrosternal goiter via even a cervical incision when the
thyroid surgeon is secure in the knowledge that should a sternotomy be required it was
close at hand.

Keywords: Goitre, Retrosternal extension, Thyroidectomy, Sternotomy, Cardiothoracic
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Abstract

Mediastinal masses are relatively rare. Their aetiology is often unknown; their biology is
complex; and their histological typing is challenging. Its incidence in Sri Lanka is
unknown. This study aimed to assess the histological types of mediastinal masses
presenting to our unit. Operations records of our unit from 315 August 2010 to 31% August
2018 were analyzed. Data were collected on histopathological diagnosis. Out of 872
operations on, 30(3.4%) were for removal of mediastinal masses. These included
23(76.67%) tumours and 6(20%) cysts. There were 20 (66.7%) males and 10(33.3%)
females, aged 6 to 75 (mean 43.4) years. Twenty-one patients (70%) had anterior
mediastinal masses, the most common type being masses of thymic origin (42.9%).
Epithelial tumors 6(28.6%) and germ cell tumors 6(28.6%) were the commonest pathology
in the anterior mediastinum followed by lymphomas 3(14.3%), mesenchymal tumors
2(9.5%) and ectopic tumors 2(9.5%). Of the six cysts, bronchogenic cysts (n=4, 57.1%)
were the commonest pathology in the posterior mediastinum. Middle mediastinum is the
least affected site with mediastinal masses (7%, one cyst and one epithelial tumour).
Mediastinal masses can be afflicted people of all ages. Middle aged males tend to be more
affected. Tumours are four times commoner than cysts, and appear most frequently in the
anterior mediastinum. Since the numbers are small in this series, continuous follow up is
important to obtain a more accurate representation of the pattern of distribution of these
rare lesions in our setting.

Keywords: Mediastinal masses, Tumours, Cysts, Thymus, Histopathology
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Abstract

Aortic valve replacements are common operations performed in cardiothoracic units. The
choice between mechanical and tissue depends on many factors that take into consideration
the suitability of the patient to take warfarin. The size of the valve depends on the size of
the patient’s aortic annulus and is usually an on—table decision. These factors need to be
considered when requesting prosthesis to avoid shortages or wastage. The purpose of this
study was to assess the types of aortic valve prostheses that are in current use in our unit.
The operations registry of the cardiothoracic unit and the operations log book were
retrospectively reviewed from August 2010 to October 2018. All operations involving the
replacement of an aortic valve as a single or combined procedure were included. Aortic
valve repairs were excluded. There were 56 patients who underwent aortic valve
replacements 53 as routine procedures and 3 as emergencies. Indications for surgery were
aortic stenosis (AS) 34; aortic regurgitation (AR) 16; AS+AR 3; subacute bacterial
endocarditis 2 and acute infective endocarditis 1.A total of 42 (75%) mechanical and 14
(25%) tissue valves were used. The commonest sizes were 19mm (26) and 21 mm (13) that
accounted for 70% of usage. The use of mechanical valves is three times commoner than
tissue valves in our unit. The commonest sizes used are 19 mm and 21 mm. These should
be considered in placing orders for aortic valves.

Keywords: prostheses, mechanical, tissue, regurgitation, stenosis
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Abstract

Preconception care can be defined as a set of interventions which aim to identify and
modify biomedical, behavioral and social risks to a women’s health or pregnancy outcome
through prevention and management. This study was carried out to assess the awareness
on preconception care among pregnant mothers including the knowledge sources, factors
related to knowledge and to identify the percentage of mothers who had taken
preconception care including, folic acid consumption and rubella vaccination. This is a
hospital based cross sectional study conducted among 200 pregnant mothers in their first
trimester, attending to antenatal clinic Teaching Hospital Mahamodara. The data were
collected through an interviewer administered structured questionnaire which was pre-
tested among 20 pregnant mothers in their second trimester. Collected data were entered
and analyzed using SPSS version 20. Out of 200 mothers, 40.5% were primi gravidae, 52%
had educated up to O/L & 94.5% were Sinhalese. 41% of them had a monthly income
between Rs.10, 000-30,000. 61.5% had good knowledge, 46% had received knowledge
from public health midwife. 89% were aware about preconception folic acid, but only
63.5% had taken it prior to conceive and 65.3% were truly aware about the importance of
having it. 95% has received rubella vaccination. Good knowledge on preconception care
was associated with parity (p=0.000), ethnicity (p=0.000), income (p=0.012) but not
associated with educational level (p=0.236). It was found that awareness on preconception
care is good but utilization of care is not satisfactory. However, rubella vaccination is
satisfactory. The major source of knowledge is public health midwife.

Keywords: Preconception care, Pregnant mothers, Awareness, Antenatal clinic, Sri Lanka
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Abstract

Rice straw is still a waste even today all over the world and especially in Sri Lanka since
there is no way to turn it into a useful product on a wide scale as paper milling industry
does not take sufficient rice straw for making papers. Main objective of this research was
to find an alternative against the huge pollution that is created by polythene and plastic
related packing bags and boxes. The consequences of the polythene packaging exert a
hazardous impact on humans and the whole ecosystem. Therefore, it is necessary to find
eco- friendly alternatives to meet the demand of plastic & polythene packaging.
Considering all the facts, this research was conducted to innovate a new alternative that
can compete with the future packaging with a more environmentally friendly manner. In
this study, rice straw, Sodium Hydroxide and general-purpose adhesive were used as
materials. Pieces of dried straw were pre-treated, fiber was separated, and dried pulp was
made. Then a sheet was made using a water-glue mixture. This handmade sheet was not in
equal and uniform thickness. However, it was utilized to make a bag with a 30x20x10 cm
in height, length and width respectively and with 1 mm average thickness. The bag could
carry 3 kg without any damage and it is reusable. This enables reduction of polythene bag
consumption and to increase the usage of the rice straw waste throughout the country.

Keywords: Rice straw, polythene, reusable bag
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Abstract

This study aims at investigating the Applicability of Capital Assets Pricing Model (CAPM)
and risk return relationship on the Colombo Stock Exchange (CSE) by using 75 listed
companies covering eleven sectors for the period 2006 to 2016. For the analysis purposes
eleven portfolios were created on the basis of sectors. As the basis for the data analysis
daily return statistics of 75 companies were considered and converted to yearly data. All
the values related to the analysis were calculated by using generally accepted formulas.
Thus, Microsoft Excel is used to analyze data variables and to test the research questions.
According to the findings of the study, variances between the actual return and expected
return concluded that CAPM predictions are invalid in the Sri Lankan context. As well, the
risk-return relationship also rejected by generated outcomes. In addition to this it is
observed that risk is not the only factor affecting on the stock returns. Moreover,
estimations of beta values concluded that investors can choose among high, low and
moderate risk stocks to be invested. Finally, by using the actual return estimations stock
performances of the sectors and individual companies were observed.

Keywords: Actual return, Beta, Capital Assets Pricing Model (CAPM), Expected return
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Abstract

Foreign Portfolio Investment (FPI) plays an important role in the stock market by
improving market efficiency, creating non-debt source of capital and increasing stock
market liquidity. This study investigates the relationship between FPI and individual sector
performance of Colombo Stock Exchange (CSE) for the period of Jan 2007 to Dec 2017.
The sample data set covers monthly data and sector index was used to measure the sector
performance. In order to examine the impact of FPI based on the nature of transaction,
foreign purchases and foreign sales were considered as two independent variables along
with exchange rate (LKR/USD) used as a control variable. The study employed Auto
Regressive Distributed Lagged (ARDL) model to analyze gathered data. Further, to test
the long-run relationship among variables, cointegration test and to test the short-run
relationship error-correction regression test were used. The findings reveal that the sector
indices of nine sectors: BFI, BFT, C&P, DIV, F&T, H&T, PLT, P&E and TLE have
significant relationship with foreign purchases, foreign sales and exchange rate. As an
overall finding it can be stated that sector indices are more likely to have long-run positive
relationship with foreign purchases, foreign sales and exchange rate while the short-run
relationship is not strong. The key findings of this study suggest future implications for
current and potential investors, stock brokers and policy makers to formulate strategies in
managing FPI.

Keywords: ARDL model, Co-integration, Colombo Stock Exchange, Foreign Portfolio
Investment, Sector Index
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Abstract

Career perception, especially among management graduates, is an important motivation
for seeking a career, however, no previous research has been done on exploring this in Sri
Lankan context. Thus, the main purpose of this study is to identify significant factors
determining career perception on banking industry among state university management
undergraduates in Sri Lanka. Further, this study intends to find whether there is a
significant difference in career perception based on Gender and Religion. Based on the
extant literature, according to suitability of Sri Lankan context three independent variables
namely social status, physical working conditions and financial benefits were identified to
address the research question of this study. The sample was derived from randomly
selected 150 management students who are in their third and final years of study at
university of Ruhuna. Self-administered questionnaires were issued by using simple
random sampling method to collect the necessary data. Multiple regression analysis,
ANOVA and T-Test were used to test the hypothesis. The study found, most influential
factors that explain the career perception on banking industry among the said respondents
are social status, physical working conditions and financial benefits. Further, it divulged
that religion and Gender had a considerable impact on career perception among Sri Lankan
management undergraduates. These findings particularly would be beneficial to
undergraduates and career counseling institutions as well as for the society at large.

Key words: Career perception, Management undergraduates, social status, physical
working conditions, financial benefits, religion and gender.
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A study to identify the relationship between parents’ educational background and
children’s educational attainment

W.M. Jayathilaka

Department of Economics, Faculty of Humanities and Social Sciences, University of Ruhuna, Sri
Lanka

warunimadushi7@gmail.com

Abstract

Education is important to develop one’s personality. In this case, parent’s role is literally
important. Children mostly spent their time with parents. Thus, parents influence affects
building up a child personality and parent’s educational background affects attaining
child’s education. This study focuses to identify the relationship between parent’s
educational background and child’s educational attainment. The cross sectional survey
used 1% year students as the population studying at the University of Ruhuna in three
different faculties. Under the convenience sampling method, 144 sample units used to
gather data by face-to-face interviews and analyzed descriptive. It was found out that a
majority of parents are educated until A/L and O/L. Children try to follow their parents
living style who achieved higher education. A majority of the families with highly educated
parents has only two children. Thereby, one can conclude that most of those parents control
the reproductive possibility to manage the family expenses. Most of the parents let their
children go for tuition classes. Educated parents control their children in associating with
friends and watching television. In conclusion, the highly educated parents are more
concerned about behavior of their children, try to bring them up in a good manner and they
do not let children to procrastinate educational activities. Better attention by parents on
their children, will help educate them better.

Keywords: relationship, parents, children, effect, attainment
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Comparative analysis of tourism demand forecasting methods: 1970 — 2017 period
in Sri Lanka

H.K.C Darshana, W.1.1 Priyadarshani, L.Y.D Anushika and D.G.P.T Dias
Department of Economics, University of Ruhuna, Sri Lanka

h.k.chalitha@gmail.com

Abstract

In past few decades, tourism had emerged as one of the major industries in the world
economy by benefiting, housing, catering, entertainment, retailing and many other sectors.
Therefore, countries attempt to develop tourism industry to increase the number of
incoming visitors. So, planning and estimating tourism demand are highly important. An
appropriate forecasting model could validly predict the tourism demand. There is a
relationship between the tourism planning and the forecasting process. Without reliable
estimates of future demand, it is difficult to formulate adequate tourism development plans.
The paper underlines the importance of applying forecasting methods in estimation of
tourism trends. In this respect, two quantitative methods were used: (1) the method of
exponential smoothing, through two of its variants: Double Exponential Smoothing and
the Holt-Winters Smoothing; and (2) the Box-Jenkins methodology, through several
alternative specifications. The result of the research is a medium-term estimation of foreign
tourism demand for destinations in the Sri Lanka by the end of 2017.The performances of
the various models were evaluated based on their forecast accuracy which was evaluated
using MAPE, MPE, and RMSE. Comparatively Exponential smoothing version of the DES
(winter’s) is the best forecasting technique which can be used for forecasting instead of
Holtwinter and box-Jenkins method. Thus, eight years ahead forecasts were generated
through double exponential smoothing. Finally, future patterns and behavior of tourism
demand could be addressed in policy agenda under the tourism development planning in
Sri Lanka.

Keywords : Time Series forecasting, Exponential Smoothing, Tourist Arrivals, planning,
Holt’s Method
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