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MOSQUITO DECIMATOR 

Prototype Laser Turret for Disease Control and Agricultural Pest Control 

 

 

A Mosquito Decimator is a Laser Turret which is used to find, track and then eliminate 
mosquitoes. It works by using Deep Machine Learning detection system called YOLO 
(You Only Look once) which is linked to a camera that detects the mosquito, sends the 
coordinates of the detected object to the Arduino which then moves the laser mounted 
on servos. This device is important because it can help control mosquito spread 
diseases like malaria and the ross river virus. If it can do this, it will save numerous lives 
across the world especially in regions like Indian subcontinent and Africa, where it is a 
major concern due to hot, humid and unhygienic environment. It can also be tweaked to 
detect other types of insects, which can then be useful in agricultural pest control in an 
organic manner.  

 

HOW I GOT THE IDEA? 

 

I got the idea of the mosquito laser turret when we recently moved to our new home. 
Our new house has a big grassy backyard, but above the grass, there are often hundreds 
of hovering mosquitoes. This was frustrating me as I was not able to enjoy the grassy 
yard with my dogs as much as I wanted to.  

Then, one day when I was leaving for school, the sprinklers popped up in the grass and 
began spraying water! When I saw this, I got the idea for my project! What if I made a 
machine like a sprinkler, which sits in the yard, but instead of water, it shoots laser 
beams that can kill the mosquitoes hovering over grass!  This machine can then kill 
mosquitoes and protect lawns and houses from pests. This can also be very useful in 
underdeveloped countries where people often sleep outside in summer. With right type 
of strong motors, this could be scaled up for use in pest control of large agricultural 
farms.   

 

HOW THE MODEL WORKS? 

The very first step for this project is to enable object detection. With advent of Machine 
Learning, there are very smart and accurate ways to do this. The process involves 
training a machine on a large dataset of images of the object (mosquitoes) so that it 
learns to recognise them. YoloV8 is one such Deep Machine Learning model.  
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I found the most appropriate good sized dataset of mosquito images on Roboflow. I then 
sent it over to Google Colab, which used YoloV8 to train the model to view all these 
images several times, so it can begin to recognise them when they see something 
similar. This trained model was then downloaded to my PC and linked to my Visual 
Studio Python Code.   

The project uses two programming platforms:  

1. Visual Studio program for activating the webcamera, viewing images from it, 
inferring what the machine can see in its field of view, detecting mosquito in that 
field. It also generates a box around the detected mosquito and pushes its 
coordinates on to the serial monitor of COM port Arduino is connected to.  

2. Arduino IDE Code for picking up the coordinates data from the serial monitor 
that then engages the servo motors to track the detected object and fire the laser 
beam.  
 
The Coding has 6 steps in one loop, which run across both programming 
platforms. Please refer to codes at the end of the report.  
 

1. The YOLO model in Visual Studio takes in the webcam output and runs inference 
on it to try to find an object that it has been trained to find- in my case, the 
mosquito.  

2. Once it finds the object, the python code draws a bounding box around it 
3. Then it sends the coordinates of the center of the box over serial monitor to the 

Arduino 
4. The Arduino Uno uses these coordinates and sends commands to the servos to 

adjust to those coordinates 
5. The laser activates and shoots the target, in this case the mosquito 
6. It repeats the process 

 

 

Sketch Image- Flow of information 
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Images showing Model set up with turret and laser 
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KEY COMPONENTS: 

 

How does YOLO object detection work? 

YOLO works by taking screenshots of your screen or webcam every millisecond and 
runs inference on them and then a bounding box is drawn around the target. Inference is 
the process YOLO performs on an image to determine what the target is in the photo. 
The last and optional setting of YOLO is prediction. YOLO will predict where the target 
will go based on its previous movements. However, we won’t use this setting in this 
model because mosquitoes are unpredictable when they move.  In our case, we rely on 
the coordinates of the center of bounding box for identifying location of mosquito.  

 

What is a Serial Monitor? 

A serial monitor in an Arduino project is a medium that provides a way to communicate 
between the microcontroller and the computer. There is only ONE serial monitor that is 
linked to a particular COM port in a computer. We use this property of one single serial 
monitor in our project to connect the two programs. While running our codes, we first 
need to identify what COM port is named as and set our Arduino to link to the port and 
also update the COM port name in the VS code. This way both programs refer to the 
same COM port and hence connection is established over the serial monitor.  

 

What is a servo and how it works? 

A servo is a type of electrical motor which is used for accurate speed and torque. Inside 
a servo is a DC motor and a potentiometer for precise position input and output. A servo 
motor is part of a ‘closed loop system’ that uses input to control rotational linear speed 
and position. This is the best type of motor for this project as it provides precise 
direction control. The problem though is that economical servo has very low weight 
carrying capacity and does not have very smooth movement.  

 

How do wires work? 

Wires are found everywhere in our daily lives from a toy to the fridge. Wires work by 
using tiny strips of highly conductive wire to transmit energy. These small strips are 
usually of metal such as, copper, aluminium and sometimes even gold! However, the 
small strips can also be a mix of diƯerent metals depending on the object it’s being 
used for. But because wires transmit electricity it means that the person could get 
electrocuted when handling wires, so they are most likely wrapped in rubber or 
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nonconductive materials to reduce chance of shock. In our project, similar to most 
robotics project, wires are heavily used for communicating between diƯerent 
components and sending current, receiving sensor data, etc.  

 

How does an Arduino work? 

An Arduino is a miniature computer which works on a microcontroller. When you write 
the code in Arduino IDE and you flash it onto the Arduino, it gets stored on the onboard 
chip designated to retain sketches. Then, it will endlessly loop through it, doing what it is 
instructed to do until it is either turned oƯ, or has completed its task. This 
microcontroller is very popularly used in making hobby models and even some 
advances study models.  

 

 

SCIENCE CONCEPTS:  

The project makes use of several scientific concepts:  

Mosquito Detection:  The project relies on a trained machine that recognizes biological 
or physical features of mosquitoes – their wings shape, body shape, colour, legs, etc 
that define the particular specie of mosquito. This biology is the backbone of the whole 
system.  

Servo Coordinates and Tracking use mechatronics and robotics to convert the location 
of mosquito into coordinates that the servo uses.  

The laser itself uses principles of physics and optical science where the beam is 
focused optically to produce a strong laser beam. This beam then kills the mosquito or 
damages its body/ wings etc. using principles of biology again.  

 

 

CHALLENGES AND DIFFICULTIES: 

The whole process of making this model to programming presented several challenges, 
with the key ones mentioned below: 
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Programming Challenges 

 

First was when I started training the model in Google Colab. Colab is a cloud-based 
environment where we can run python codes using Googles strong servers and see its 
results. It is a popular platform for training models. I got hit with a challenge at the start. 
On the free Colab environment, getting the runtime to last longer to even attempt to 
train the YOLO model became diƯicult. I overcame this by getting Colab plus, which 
extends your runtime and allows you to train faster.  

After that, the next problem which occurred was that I couldn’t export the YOLO model 
into an ONNX (Open Neural Network Exchange, a very popular format for transferring 
trained model between diƯerent platforms) format, meaning that I couldn’t run it on my 
PC. However, I overcame this by finding out how to use YOLO models on PC’s without 
having to export it to ONNX.  

The last problem which occurred during the training process was that the models I 
trained kept getting corrupted after a few days and they weren’t detecting anything. 
However, I realised they weren’t detecting since in the Colab I wasn’t downloading the 
file correctly. So, I learnt how to do this after a few trials.  

  

Secondly, when I was uploading the code to my Arduino and running it, while running it 
on python, I noticed that the Arduino was not moving the turret since the serial monitor 
didn’t work. I fixed this by enabling an option in Arduino IDE which allowed the Arduino 
to receive and send writing in serial monitor, thus allowing it to move to the correct 
coordinates.  

 

Other minor problems were that the image from camera as well as the coordinates from 
the detection had to be mirrored as originally the laser would go left when mosquito was 
going right! This was easier to fix by just updating the code mirror command.  

The last problem I encountered was that I needed to transfer all the code and program 
files from my computer (Windows based) over to my MacBook so I could take it to the 
interview, since my setup (PC with monitor) I use to code is too big to take. During the 
transfer, the code did not work because the YOLO model has to be in the same directory 
as the python code. However, when I did so, it still didn’t work. I realized that there were 
problems because of iCloud. I overcame this problem by using my hard drive’s storage 
instead of iCloud. This resolved the problem and allowed me to continue on my 
MacBook.   
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The hardware for this project was simpler than my past projects. It had a small turret 
model. I made this using my 3D printer at home. The most diƯiculty in physical model 
has been with limited strength of motors as they are sometimes unable to take load of 
the laser beam which is made of brass. Finding the suitable laser beam that would be 
good for a demonstration model and not create risks for the judges and me was also a 
challenge.  

 

STEPS AHEAD: 

 

As a person who wants to keep developing on their earlier models, some steps after this 
that I will take would be making the tracking more precise and faster, and I would do this 
by training the YOLO model for longer and making the dataset bigger, thus making it 
more advanced. Mosquitoes are very small creatures and very fast moving in random 
patterns. So, the system has to be better trained and stronger tools to match speed of 
mosquito. Also, dataset has to cover lots of mosquito breeds on diƯerent types of 
background.  

 

I would also make the pan and tilt system be based on NEMA motors or stepper motors 
instead of servos to make it more powerful and precise, like a true targeting system 
would be.  

 

Additionally, I would make the system run entirely on a microcontroller instead of 
needing additional processing power from a pc, so it can become more portable and 
process the object detection locally, on itself. This would also need a powerful battery 
like a LiPo battery to provide the required energy.  

 

A major challenge was in ordering the components for the system. The hardest 
component to find was a safe laser, which can’t hurt anyone, but powerful enough for 
the demonstration. This took a lot of time because we needed something aƯordable, 
safe and light enough to be seated on the turret without weighing it down. I eventually 
found out a laser which met the criteria on AliExpress.  
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Image showing successful detection of mosquito in the camera feed 
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Image showing mosquito detection in camera and laser getting activated (red light) 
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APPLICATIONS 

- As per World Health Organization, globally there were 263 million cases of 
malaria and 597,000 deaths. The project can be developed at commercial scale 
at a reasonable cost and provided to nations that have lots of these cases. One 
Mosquito Decimator can be placed amongst a family of sleeping people and they 
can sleep more peacefully as mosquitoes will be killed by the turret.  

- This project can also be used in home environment and outdoor barbeques or 
get together to keep people safe from mosquito  

- Similarly, elderly and disabled can sleep more peacefully without mosquitoes 
biting them.  

- The turret’s dataset can also be expanded to include other pests like locusts, 
making it optimal for pest removal, and good for farmers (to save their crops from 
locust attack). This outcome does not rely on any harmful chemicals.   

- The turret can be used to eliminate mosquito, and some of those mosquitoes 
could be carriers of parasites causing diseases like malaria, thus making it a 
good disease controller, especially in outdoor settings. 

- This system can also be adapted to for data-collection on mosquito population, 
and if used with IoT can benefit public health surveillance.  

- Likewise, the system can be adapted to sense and record various types of 
mosquitoes, butterflies, etc to better understand biodiversity.  

The possible applications of this system are limitless.  

 

REFERENCES:  

 

https://www.who.int/news-room/fact-sheets/detail/malaria 

STL model from https://www.thingiverse.com/thing:5782107 

https://www.instructables.com/Python-Controlled-Arduino-Laser-Turret/ 

https://www.instructables.com/Arduino-Laser-Turret/ 

https://docs.ultralytics.com/modes/train/ 

https://www.youtube.com/watch?v=r0RspiLG260 

https://www.digitalocean.com/community/tutorials/train-yolov5-custom-data 

https://universe.roboflow.com/mosquitos-u6ipx/mosquito-detection-dataset 

https://universe.roboflow.com/search?q=class%3Amosquito+detection+-+v5+2023-10-
18+12%3A12am 
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CODE PICS: 

For codes I researched various websites to learn about them. As I could not find online 
example of mosquito turret that I was trying to make so getting codes to make it work 
was diƯicult. I was still able to find some websites that talked of diƯerent aspects of 
mosquito turret. So, I decided to take early help from those codes and then further 
develop it.  

 

VISUAL STUDIO CODE:  
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Arduino code on below pages 
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ARDUINO IDE CODE: 
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Thank you for taking time to read my report.  
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