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Ayaan SuriOur robotics journey began in 6th grade
through EV3 classes, igniting a passion
that drove us to form a team and design
autonomous robots. Along the way, we've
achieved 2nd place at RoboCup Nationals
India in 2024 and 2025, secured 1st place
in the primary category at RCAP 2023 in
South Korea, the secondary category at
RCAP 2024 in Qingdao, and 1st place at the
Singapore Open in April 2025.

Team

EXPLORING NEW FRONTIERS IN THE FIELD OF ROBOTICS

The Robot’s journey

2022

2023

2024

2025

Hardware

2 Colour sensors have been
used to do line following
and sense intersections.

A mind sensors gyro
sensor has been used
to detect ramps.

2 EV3 medium motors
are used to control
the arm.

A 8 bit led has been
used to improve the
view of the openmv 

2 EV3 large motors
have been used for
driving the robot.

we have used 2 Arduino nanos for
multiple sensors and actuators.

2 Time of flight sensors
have been used for exit
and obstacle detection.

The EV3 brick is the main
controller of the robot, it
connects the Arduino and
EV3 sensors and actuators.

A Analog IR has been used
to double check check
silver tape to enter the
evacuation zone.

The robot is equipped
with an OpenMV camera
for sensing victims and
evacuation points. It also
detects the goal tile.

We have utilised an
ultrasonic sensor to
detect speed bumps
and descending ramps.

2 Limit switches
have been used for
finding walls inside
the evacution zone.

We have used a I2C
multiplexer to connect
multiple I2C sensors to
the robot.

A 2500 mAh LiPo cell has
been used to power the 2
nanos and openmv camera

Software
Lego Mindstorms

OpenMV IDE

Arduino IDE

Line Following Algorithm
We have developed a proportional line follower using EV3 colour
sensors for better accuracy. The system uses a specific mathematical
formula with the advanced math block of EV3 to determine and maintain
the robot's direction, resulting in seamless navigation through difficult
line patterns.

The Arduino IDE is utilized for its simplicity in programming
and integrating sensors. It supports various libraries, such
as Servo, Wire.h, MUX, and Time-of-Flight (ToF) sensor
libraries, which facilitate seamless communication between
components. These libraries help manage motor control, data
transfer, and sensor readings efficiently.

The EV3 software allows for advanced control of robots and
communication with sensors. In RGB mode, the color sensor
measures the intensities of red, green, and blue light for
precise color detection. The I2C block facilitates data
exchange between the EV3 (as Master) and Arduino (as Slave).
Additionally, the Gyro block monitors rotation, helping the
robot detect ramps it encounters.

The OpenMV IDE is crucial for programming the OpenMV H7
Plus, which detects goal tiles and victims in the evacuation
zones. We used Edge Impulse to label a dataset of images
highlighting features of victims. After creating and training a
machine learning model, we integrated it into the OpenMV H7
Plus. This setup allows for real-time detection of victims.

Chassis

Open Brick And Buttons PCB

Arm

3D Printed parts

Intersection

Victim Detection

Rescue Line U19

We have made a double black algorithm to determine when the robot
reaches an intersection. Upon reaching an intersection, the robot
detects the green squares using its colour sensors and adjusts its
position based on the alignment with the line. If it encounters a sharp
turn, it uses the Pathfinder algorithm to realign itself correctly.

We use the OpenMV camera to detect victims in the evacuation zone through custom-
trained machine learning models. When the Arduino sends a command via the UART
channel to the camera, the camera scans for silver and black regions. It then marks
the detected victim with a circle, checks the centre coordinates, and compares them
against a defined threshold. If the coordinates meet the condition, the camera sends
a confirmation signal back to the Arduino, indicating the victim’s presence.

During this competition, we focused on refining
our robot’s design to overcome challenges
caused by excess size and weight. The chassis is
built using LEGO parts, with the EV3 motors
integrated directly into the frame to serve as
both functional and structural components.
Since the EV3 brick has always limited size
reduction, we modified it to minimise its volume.
Additionally, we added a handle to enhance the
robot’s usability and portability.

In previous competitions, our robot struggled to climb ramps and occasionally
got stuck while entering the evacuation zone. To address this, we modified the
EV3 brick by soldering external buttons onto the button PCB, which are mounted
on the handle for easier access, We also removed unnecessary Ev3 components,
including the battery pack casing and EV3 brick case, to reduce both weight and
overall size.

The EV3 components have limited flexibility. To address
this issue, we utilised our 3D printer to create custom
parts that are compatible with our EV3 robot. This has
allowed us to enhance the size and weight balance of
our robot. We have printed various beams which are
not available in the EV3 kit, a case for the OpenMV
camera which enables the OpenMV to be attached firmly
to the robot, and claws which help the robot to grab
the victims.

The arm and claw assembly is a removable module designed for easy
maintenance and upgrades, which is equipped with four knob gears
for claw operation and a combination of bevel and sphere gears for
arm movement. In total, the arm has 11 gears. Utilising EV3 beams
and 3D-printed parts, this lightweight and sturdy grabber system is
CAD-designed and refined through AI simulations, enabling the robot
to effectively reach and lift victims from a distance.

Tanash Garg
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Ayaan, our team lead, oversees the robot’s hardware and
electronics. He has designed custom 3D-printed parts
through 3D modelling, handled the EV3 programming, and
managed the team’s documentation.

Tanash is one of our programmers, responsible for coding
the OpenMV camera. He also manages the team’s media
presence and has contributed to the team’s documentation.

Evacuation zone
The robot enters the evacuation zone, detects walls and identifies rescue victims
with the OpenMV camera. It aligns the victim to the centre of the camera’s view and
moves forward until either the EV3 colour sensor detects a silver or black line or
the Arm Ultrasonic confirms the victim’s presence before picking up the victim. If
the victim is not detected, the robot releases and rescans. Once a victim is picked up,
the robot drops it at the designated evacuation point. After completing the rescue,
it aligns with the wall using the front arm and uses the side IR TOF sensor to detect
an exit, seamlessly exiting the zone while maintaining alignment with the line.

Shaurya is one of our programmers. He has made the basic
framework for EV3 programming. He has also coded the
Arduino Nano.

Shaurya Mahajan


