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I propose a multi-functional system to identify, report and repel 
pests which cause destruction to crops.
The system identifies and repels
• Elephants
• Birds

PROBLEM STATEMENT



> My grandfather owns a piece of farmland near a forest. A very common
problem that is faced by everyone around that area is that elephants
would come and destroy the crops. Sometimes, these elephants are
intelligent and would deactivate the electric lines which are kept for geo-
fencing by beating them with dry wood. In order to drive away elephants,
people stay on treehouses and use firecrackers when they spot elephants.
This causes disturbance for nearby residents, it is not much economical
and is not good for the environment. There is a need for a better method
that reduces the need for humans to be on guard every night.

> It is a common practice that people in tropical countries place farm
produce like nutmegs and pepper out in the open for drying. It is a
cumbersome task to keep birds away from these items as they come and
eat them. Scarecrows are used in such places to guard crops, but some
birds like crows figure out that static scarecrows are not dangerous. There
is a need for an intelligent system that can scare off these birds.

PROBLEM RELEVANCE



We plan to implement a system to repel elephants and birds by
identifying them using a raspberry pi with camera and playing sounds
that scare them and send alert to farmers:
1. Elephants are afraid of bee sounds. We train a classifier with

Resnet 18 backbone pretrained on ImageNet database which
contains elephant class.

2. The birds are afraid of predator sounds. We use the same method
as above for the birds, and play Hawk sound if a bird is detected.

My goal is to create an intelligent system that can repel elephants and
birds from farmlands.

PROJECT SUMMARY



Over the course of the week, I have found these additional following 
papers or references that are relevant to our project for the following 
reasons.
1. [3] This database is relevant as it contains 2 classes, Indian 

elephant, Elephas maximus and African elephant, Loxodonta 
Africana along with some bird classes

2. [4] Mobilenet is relevant as it is an efficient neural network that 
can be run on low power devices. I plan to compare it to 
pretrained resnet18

3. [5] They use YOLO to do fine grain detection on elephants for 
biodiversity purposes

UPDATED LITERATURE REVIEW (IF RELEVANT)



PROPOSED METHOD



PROPOSED METHOD (CONTINUED)

1.Take image from the camera at 1 fps
2. Image is fed to a resnet18 backbone pretrained on Imagenet [3]
database in real time.
3.Find the classes for birds and elephants and divide the results 
with 1000 classes into birds, elephants and others.
4.Play sounds based on condition using Bluetooth speaker
5. Send telegram messages using telegram API
6. Use MobileNetV2 and compare computation time and accuracy 
on the same task using test dataset scraped from Google image 
search



We use a resnet18 trained ImageNet database containing over a million 
images for our elephant and bird classifier. There are 17 convolution layers 
and one fully connected layer. The fully connected layer have 1000 neurons 
corresponding to 1000 classes in the image database. 

Residual connections are used throughout the network. Average pooling is 
done before the fully connected layer. The final layer is followed by a ReLU
activation and then a SoftMax activation.

Resnet 18 was able to achieve a top 1 accuracy of 69.754 % and 5 error rate of 
89 % in the ImageNet competition, which means that this is a very good 
classifier for our purpose

BASELINE CLASSIFER



• We use the Imagenet 2012 dataset [3] which has 1000 object 
classes and contains 1,281,167 training images, 50,000 validation 
images and 100,000 test images

• The dataset has Indian elephant- Elephas maximus and African 
elephant, Loxodonta Africana along with some bird classes..

• There are 2 categories of elephants in the database along with 59 
bird categories with more than 500 images per class. 

• We combine the detections from elephant classes as one class 
and the detections from bird classes as another class.

• Note: Per class number of images varies. The 166 GB dataset have
been extracting for 2 days and I can submit exact number of 
images once it is finished.

DATASET



PRELIMINARY RESULTS (IF AVAILABLE)

Using pretrained resnet18, the system was able to classify elephant
images from the internet shown to the camera as elephants with 
some misclassifications. 

Image taken from raspberry pi screen



We plan to perform an ablation study with 3 configurations to 
obtain the best performance:
1. Using resnet18 pretrained on ImageNet database
2. Using mobilenet pretrained on imagenet database
3. Reduce the frames per second to see if there is 

improvement in the thermal throttling of raspberry pi
4. Do transfer learning to see if there are improvement in 

classification in resnet 18

PLANNED ABLATION STUDIES (FUTURE PLAN)
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