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Abstract: At present, Sri Lanka is home to about 5,000-6,000 wild elephants roaming over close to 70% of the 

country’s land. Despite this blessing, around 150 elephants die each year due to many reasons. The main reasons 

for the altercations between humans and elephants are the drastic increase in the human population, human en-

croachment upon elephant territory for agriculture and settlements and unplanned development and transporta-

tion efforts. Elephants are long lived herbivores, and their survival depends upon regular migration over large 

distances to search for food, water, and social and reproductive partners. According to the Sri Lanka railways the 

average number of elephants that get killed due to elephant-railway accidents is about 9 per year. As a solution for 

this problem, we have proposed a novel system to pass a signal to indicate the train arrival. The proposed system 

detects the vibration of the locomotives and after detecting the vibration, alarm system will generate a high 

frequency signal within the frequency range, where the elephants are sensitive. The proposed system is a low cost 

device and this can be placed anywhere at any time. Moreover, this project aims to protect elephants from being 

harmed which usually happen due to various human activities. 
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1  Introduction 

Expansion of human settlements and agricultural 

fields across Asia and Africa has resulted in wide-

spread loss of elephant habitat, degraded forage, re-

duced landscape connectivity, and a significant decline 

in elephant populations relative to their historical size 

and overall range [1]. As their habitats shrink, elephants 

are progressively forced into closer contact with people, 

resulting in more frequent and severe conflict over 

space and resources with consequences ranging from 

crop raiding to reciprocal loss of life.  

Elephants are long lived animals, and their sur-

vival depends upon regular migration over large dis-

tances to search for food, water, and social and re-

productive partners [2]. As a mammoth herbivore, a 

regular elephant consumes a maximum of 150 kg of 

forage and 190 L of water daily [3]. Meeting these basic 

needs requires a large foraging area to provide a variety 

of grasses, shrubs, and tree leaves, roots, and fruits. 

Moreover, typical family herd of Sri Lankan elephants 

(5–20 individuals) has a home range size of 100–1,000 

km2 [3]. As they range and feed, elephants affect the 

surrounding biodiversity. Researchers have found that 

when the elephants in shaping surrounding landscapes 

through feeding activities that damage tree canopies, 



INSTRUMENTATION, Vol. 7, No. 4, December 2020  41 
 

 

 

 

 

 

uproot small trees and shrubs, and disperse seeds etc. [3] 

Moreover, due to unplanned development projects and 

large scale infrastructure developments such as roads 

and housing schemes that are built within elephant 

corridors and adversely affect the elephants who   

have been using these corridors for generations to 

migrate [4][5]. 

In Sri Lanka, around 250 elephants have been 

killed a year, but unfortunately prosecutions are rela-

tively low. According to the Census and Statistics re-

ports wildlife Conservation Department of Sri Lanka [9], 

approximately 48 persons and 200 wild elephants died 

due to human elephant conflict every year. Moreover, 

75 of the elephants died by shooting, 20 elephants by 

getting caught in traps laid by farmers and a consi-

derable number of elephants are being killed through 

traps laid with food containers packed with explosives 

has increased considerably. Also, the jaw bombs which 

are usually known in colloquial language as ‘hakka 

patas’ is a big threat to elephants [6] [7]. Attached to a 

pumpkin or pineapple, this device detonates once an 

animal bites it, badly wounding and ultimately killing 

it.  

Besides, elephant train accidents are heavily af-

fected to decline the elephant population over the last 

couple of years in Sri Lanka. According to the recent 

Census and Statistics, 10 elephants have been died by 

train accidents per year and which is a considerable 

amount. On the other hand, it has been found that the 

possible reasons for these accidents are highly de-

pending on man-made activities. For example, the 

elephants usually run to the railway track when they 

are chased from Chena cultivation lands, plays a major 

role in elephant accidents. If this happens just when a 

train is passing by, the train cannot be stopped instantly 

when the elephant is seen a few yards ahead. On the 

other hand, the cargo train locomotives have about 15 

compartments and it may not be possible to stop a train 

at an instant with a heavy load. Usually, the elephants 

are travelling in herds; the group follows the path that 

is taken by the matriarch of the herd. These animals 

behave in a closely knit manner and it reflects in their 

herd behavior. Only when the matriarch crosses, do the 

other animals follow her. The whole herd does not 

move away even if one elephant is left behind. They 

always want to keep their herd together all the time. 

This is why most of the time about two or three ele-

phants gets killed due to these collisions. 

However, in an effort to prevent the elephant-train 

accidents, the Department of Wildlife Conservation 

(DWC) in Sri Lanka has tried several methods, namely 

elephant translocation, setting up an elephant holding 

ground in mass elephant drives (Horowpathana) and 

the installation of electric fences. Electric fences are 

useful in addressing the aforesaid issue only as a psy-

chological barrier. Because once the elephant breaks 

the fence, it learns and adapts to break it continuously. 

Therefore, it is mandatory and a crucial task to select 

the right geographical locations to install these fences. 

Elephant drives are another tactic to relocate many 

elephants to existing parks, sometimes 100-200 ele-

phants at a time, but again the problem is unresolved 

because 95% of them consist of innocent females and 

their juveniles which means that the problem causing 

elephants are left behind. Moreover, use of ‘ali wedi’ or 

huge firecrackers to scare the elephants away from the 

lands has also become a  futile  effort, because while 

it may scare away the female elephants and cubs and  

even it will only aggravate and annoy the male ele-

phants and due to that more damage will inflict.[5-6]. 

As stated above, according to the Census and 

statics of Sri Lanka railways, the average number of 

elephants that get killed due to elephant-railway acci-

dents is about 9 per year [8]. In order to cater this issue, 

we have proposed a novel system to transmit a signal to 

indicate the train arrival by means of a vibration sensor 

and which is further elaborated under the section 

‘proposed methodology’. 

1.1  Possible Reasons for Elephant Accidents 

In the 1960's an elephant-railway collision was 

actually a rare phenomenon, although it has almost 

become a common occurrence along the ‘Gal Oya’ 

train track. The major reason for this occurrence is that 

the human settlements in the ‘Mahaweli’ areas and 

Chena cultivation activities have forced the elephants 
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Fig.5  801s Vibration Sensor Module 

 

2.1  Filter Unit 

Due to the fact that the sensor node has to work on 

a very noisy environment, output of the transducer lies 

in few millivolts. Therefore, noise can be easily added 

to the signal and which definitely can cause undesired 

output. In order to filter out the noise in the captured 

signal, active low pass filter topology was used after 

the output signal. 

Another important aspect is the stability of the 

filter unit, which totally depends on the quality of the 

passive elements. Cut-off frequency can be adjusted by 

varying the resistor and capacitor values. MCP601 a 

low noise operational amplifier with unity gain is used 

for filtration purposes. Note that one of the 

demarcating features of this filter unit is its anti- 

alliancing filtration capability, which directly helps to 

filter out the noise. 

 

 
 

Fig.6  Active Low Pass Filter Topology 

 

2.2  Data Collection  

The data collection was carried out through a 

questionnaire survey to identify the elephant behavior 

patterns in the selected regions close to ‘Habarana’ 

(Mananpitiya) and the technically detected GPS coor-

dinates of the critical elephant-train locomotive colli-

sion points are tabulated in the following table 1. 
 

Table 1  GPS Locations of Elephant Accidents (Source: 

Department of Wildlife Conservation) 

Railway  
Station 

Distance to 
the Collision 
Point (km) 

GPS Coordinates of 
the Collision Point 

Galoya 4.19 8.165261, 80.887576 

Manampitiya 7.18 7.906672, 81.138488 

Welikanda 2.83 7.955953, 81.273346 

Habarana 8.65 8.103026, 80.809158 

Polonnarauwa 8.60 7.910914, 81.100421 

 

The mentioned collision locations and elephant 

crossing points were identified by considering the facts 

like details obtained from the relevant railway area 

road inspectors, from well experienced locomotive 

drivers who are frequently driving at these areas and 

from Civilians and farmers etc. 

The following table 2 shows the approved speed 

limits for the locomotives in the elephant crossing 

points, which is further illustrated in Fig.7. 
 

Table 2  Approved Speed Limits of the Locomotives in 

Elephant Crossing Points 

Speed of the 
Locomotive 

(kmph) 

Usual 
Speed (kmph) 

Train Stop Distance 
(m) with Speed 

25-35 45-50 
100m 35kmph 

800m 70kmph 

 

 
 

Fig.7  Elephant Crossing Point in Manampitiya 
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