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CM3203 - Predicting animal movements using collar data 

Project Description 

In the current environmental climate, more species of animals are getting driven to 

extinction than ever before, whether it be deforestation, climate change, or the main driver 

for this project – poaching. Elephant numbers across the globe have dropped by 62% within 

the past decade, from poachers seeking profit from ivory, meat, and other body parts – 

projections show that they be mostly extinct within the next decade. With wildlife crime 

bringing in between $7 billion to $23 billion each year, it is no surprise that wildlife reserves 

are struggling to maintain a defence against poachers killing endangered animals for 

けﾏediciﾐal purposesげ aﾐd trivial vaﾐity iteﾏs. 

 

For one, patrols are often difficult to organise – whilst a group of animals could be spotted 

in one location on one day, that same pack could be anywhere within the compound 

sometime later, making it hard for rangers to make sure that poachers do not get close to 

the protected animals. Furthermore, if rangers get information that poachers have been 

spotted within a certain part of the compound, it is hard to narrow down where the 

poachers may have travelled from the last sighting – the animals could have settled down 

anywhere, and the rangers must race against time to check all possible locations. 

For these reasons, with the datasets provided by researchers at the さDanau Girang Field 

Centreざ iﾐ Malaysia (which comprises of one dataset for pythons, the rest being elephants) 

the goal for this project is explore the data with the intention of helping law enforcement to 

better understand how animals move so animals can be located easier. 
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Before being able to develop a model however, the different datasets will have to be 

processed and cleaned if needed, as with real world data there is often large discrepancies 

with some pieces of data, or other inconsistencies in how the data was collected. 

After that has been done, multiple techniques will have to be developed, tested, and 

compared with each other to see which is the most effective at predicting animal 

movements. Once the most effective technique has been chosen, it will be developed within 

Jupyter Notebook with the dataset to allow a clear visualisation to be developed. 

Once a sufficient model has been developed, then the aim is for the model to be able to 

take an input date from the user and predict where animals will be within the reserve at 

that given date.  

Project Aims and Objectives 

Aims 

• To be able to explore the data with the intention of helping law enforcement to 

better understand how animals move so animals can be located easier. 

• To be able to make it easier for rangers to organise patrols. 

• To make it harder for poachers to get closer to animals. 

Objectives 

• Process and clean the data to a sufficient level – spend time understanding what 

each variable represents, get an idea of which aspects of the data may be more 

relevant than others by drawing simple visualisations (heat maps, correlation graphs 

etc.) for each of the datasets with different variables through to get a better feel for 

it before developing techniques. Make sure I fully understand how the different 

variables were measured (e.g., distance measured from a certain point in the 

compound). 

Look for any outliers that may have to be excluded/corrected in the dataset, as well 

as inconsistencies in the collection methods. This could be done for each dataset in 



Jacob Harkins 

many ways e.g., by displaying all the points on a map and seeing where there are 

large jumps in distances. 

Work out how data should be manipulated to better fit the objectives/aim. 

• To develop different prediction techniques – research which techniques would be 

most applicable to this scenario by looking through various respectable sources, and 

then implement each of them into Jupyter Notebook. 

• To test the different prediction techniques – test how accurate the techniques were 

at predicting the location of the animals at certain times of the year, based on the 

input. 

• To compare the different prediction techniques – compare each of the techniques 

with one another and perform various tests to see which one would be most 

appropriate for the aims I am trying to achieve. The tests can involve which 

technique had the highest percentage accuracy in predicting the location of the 

animals, run-time in how long it takes  

• Develop a model with the chosen technique – implement the chosen technique into 

Jupyter Notebook and integrate with the datasets, allowing the user to input a 

chosen date, returning a position/area on the map of the reserve for the animals. 

 

(Gantt chart is attached as excel spreadsheet) 

Work Plan 

Familiarise (with), process, clean data 

I intend to get information from those that collected the data on what the variables are in 

their own words, as well as how they are measured to ensure I am not making incorrect 

assumptions. Furthermore, different visualisations of the data will be made to help 

understand the trends within the data and what correlates with one another e.g., heat 

maps, correlation graphs etc.  

I will visualise all the different data points for each dataset on the research reserve area, 

with number labels to see if there are any outliers with regards to large jumps in distance 

that do not make sense in the context e.g., the distance an elephant has travelled between 

two data points is much higher than average. 

The data will have to be processed depending on what will be most applicable for my task – 

it may be too difficult to use the raw data that has multiple points each day to attempt to 

predict animal movements, the data may be much easier to work with if instead, average 

data points were made for each week/fortnight/month. 

Develop prediction techniques 

The prediction techniques that I will develop into Python will have to be researched to see if 

they are suited to the data set that I have been given. Seeing how the goal of this project is 

to help law enforcement to better understand how animals move, then it perhaps a 

regression model that would be most suitable to predict two values: longitude and latitude. 

Perhaps a better way to do so initially would be to have two separate models: one that 
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predicts a latitude value and one that predicts the longitude value, to lower the risk of 

errors at the beginning or getting myself too confused. 

Each of the prediction techniques that I have chosen will have to be implemented into 

Jupyter Notebook with Python so that I can start using it with the datasets. I will have to 

familiarise myself with the workings of each of the techniques and then think about how to 

adapt it into Python. After doing so, it is likely best to test the implementation with data 

taken online that already have known expected values that I can compare with to make sure 

implementation went smoothly. 

Test prediction techniques  

To test the various techniques, the datasets will have to be split into training set, validation 

set, and test set. After training the machine repeatedly on the training set with one of the 

regression models, it would be tested against the validation set whilst it is still in 

development to make sure that the model has not only got good at predicting with familiar 

data. Following this, the machine will be using the test data set (which only contains data 

that the machine has not got any experience in handling) to predict the latitude and 

longitude values, using its previous training to do so. If the model fits to the test data as well 

as the training data, then minimal overfitting has taken place – making it a desirable choice.   

There are multiple ways to compare which regression model is more suited for this data set, 

each of which may be more applicable depending on the type of regression model used 

including: 

• Average error: the numerical difference between a predicted value and the actual 

value present in the data. 

• R-squared: the proportion of variance for a dependent variable (is only applicable for 

linear regression, so how useful it is depending on the regression model chosen). 

• Mean square error: the average squared distance between an estimated point and 

the actual value 

And many others. 

It could also be a good idea to cross-validate to reduce the chances further of overfitting. 

Compare prediction techniques  

The techniques will have to be compared with each other, their pros and cons weighed up 

against one another, the primary concern is accuracy so that will likely be the deciding 

factor. Depending on which of the past comparison methods is most applicable, the value 

collected for each different regression model will be compared with one another, the one 

which has the highest けaccuracyげ will potentially be picked. 

It could also be a good idea to test multiple methods instead of just one of the methods 

shown above, to make sure a technique is not chosen that may appear to be suitable based 

on one of the values above, but may not be when put into practise. 
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Develop model 

Fully develop the final chosen model within python, allowing the model to take an input date, 

and if the previous steps have been completed as expected, it should return a prediction. A 

raw latitude and longitude value could be returned, or perhaps the point could be shown over 

an image of the preservation reserve. Whilst this should be the primary aim of the task, if 

there is time then perhaps features that allow the user to select different packs of elephants 

or select the animals by name could potentially be implemented. 
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