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Team Name:

Contact:

Name of the team and if applies,
name of the rover.

Contact information and
social media links of the team.

IU Rover Team

E-mail: iuroverteam@gmail.com 
Instagram: @iuroverteam  
Linkedln: https://www.linkedin.com/company/iu-rover-team/  
Team Communication Officer: Mustafa OLGUN  
Contact Number: 0553 808 41 48 
Team Leader: Rumeysa KANDEMİR  
Contact Number:0533 235 18 71 
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Academic
Institution:

Academic
Consultant:

Name and address of the affiliated 
academic institution.

Name, affiliated academic institution and 
contact information of academic 
consultant.

Istanbul University
Address: Balabanağa, Şehzadebaşı Cd., 34134 Fatih/İstanbul 

Doç.Dr. Hasan Hüseyin ESENOĞLU 
Astronomy and Space Sciences, Department of Astrophysics
Contact Number:(212) 440 00 00 / 10291  
E-mail: esenoglu@istanbul.edu.tr 



History of
the Team:
A paragraph of teams history including 
foundation date, attended competitions 
and experience. 

Istanbul University Rover Team was established in February of 2022 within the 
framework of Istanbul University Rocket and Space Club. Since our team is a 
newly established team, there is no competition experience yet. Our Rocket 
and Space club, which we are affiliated with, has participated in the rocket 
competition of Teknofest. Our team continues to work with dedication.
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Active
Members List:

A table of active members 
including following 
information: Name (or initial 
letters), University Major, 
and duty in the team.

-Rumeysa Kandemir - Team Leader / Istanbul University - Astronomy and Space Sciences
-Yusuf Mermer - Technical Team Leader / Istanbul University – Physic
-Yasin Aydıner - Mechanical Sub-Team Leader / Istanbul University – Physic
-Zeynep Büyük Aydın - Mechanical Sub-Team Member / Istanbul University - Astronomy and Space Sciences
-İremnur Çolak - Mechanical Sub-Team Member / Istanbul University – Physic
-Batuhan Çelik - Mechanical Sub-Team Member  / Istanbul University – Physic
-Aleyna Nur Öztürk - Software Sub-Team Leader / Istanbul University - Astronomy and Space Sciences
-Muhammed Oytun Şengül - Software Sub-Team Member / Istanbul University - Astronomy and Space Sciences
-Furkan Şahin - Electronical Sub-Team Leader / Istanbul University – Physic
-Gürçağ Candan - Electronical Sub-Team Member / Istanbul University - Astronomy and Space Sciences
-Hanife Bayram - Electronical Sub-Team Member / Istanbul University – Physic
-İrem Yağcıoğlu - Electronical Sub-Team Member / Istanbul University – Physic
-Sedanur Eroğlu - Science Sub-Team Leader / Istanbul University - Astronomy and Space Sciences
-Ayşenur Kıvırcık - Science Sub-Team Member / Istanbul University - Physic
-Şeyma Akar - Science Sub-Team Member / Marmara University – Chemistry
-Serkan Akkaç - Science Sub-Team Member / Istanbul University - Biology
-Günsu Keser -  Science Sub-Team Member / Gebze Technical University - Molecular Biology
-Kader Gür - Organization Sub-Team Leader / Istanbul University – Logistic
-Emre Sefa Korkmaz - Organization Sub-Team Member / Istanbul University - Biology
-Mustafa Olgun - Organization Sub-Team Member / Istanbul University - Political Science and International Relations
-Aybars Tarkan Ağcabuğa - Organization Sub-Team Member / Istanbul University - Arkeology
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Team Photo

A photo/screenshot of the whole or part 
of the team.
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MANAGEMENT

Work
Calendar:

Explain the work on 
the project by a gantt 
chart. Include 10-15 
items in the Gantt 
chart.
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 January February March April May June July August Septemb
er

October Novembe
r

Decembe
r

Determination of 
competition requirements

            

Designing the rover in 
fusion360

            

Determination of materials             

Material supply             

Production of mobility 
system

            

Production of parts of the 
robot arm

            

Development of the 
software for the vehicle

            

Making material 
connections

            

Placement of materials on 
the card

            

mechanical integration             

Electronical integration             

Testing phase             



Team
Formation:
How is the team workforce structured? 
(2-3 sentences) Include a graphic to 
explain the structure as well.

Our team consists of five sub-teams. Each team holds its meetings on a certain 
day of the week and distributes tasks for that week. On Sunday, our entire 
team gathers and holds a general meeting. Our workshop days are three days 
a week during the normal period, but in case of an emergency, the duration of 
our workshop days may change to work all week.
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Workplace:
How the team design, build and test the 
rover physically? Explain the workplace. 
(2-4 sentences) Include a 
photo/screenshot of the workplace.
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MANAGEMENT
We are starting to design the rover by gathering together as a 
team and putting forward ideas. After the design is made, we first 
make prototypes and test them, and then we start production with 
the necessary equipment. After the production of the rover, we 
begin testing in parallel with the tasks of the competition.



Funding :
How are the funds of the project at the 
time of submission of this document?

Consumables support and workshop support for our team are provided by Atölye Üsküdar, 
which is affiliated to the municipality of Üsküdar. Vefa Gençlik Merkezi, affiliated to the 
Ministry of Youth and Sports, provides our team with the necessary venue support to hold 
meetings and team bonding events, and also supports our team in a mental sense. In 
addition, our organization and science teams also benefit from our Young office to do their 
work. Bera Filter is the clothing sponsor of our team. In addition, since our team is a newly 
established team, sponsorship activities continue unabated.

When a situation arises such as insufficient support from our funds due to the increasing 
dollar exchange rate and changing prices, our team first considers raising funds in a largely 
reimbursable manner within the team. If the budget from here is also not enough, our team 
will try to provide material or service support from familiar circles.

How much spending is expected for the 
development costs? How much 
spending is expected for the travel 
costs?

What is the team's plan in an insufficient 
funding situation by the competition 
date?
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Logistics:
What is the team's plan to package and 
bring the rover to competition site by 
July? (4-6 sentences)

Our team will receive support from our Young office for the packaging and 
transportation of the rover. It aims to complete the logistics of the rover with 
the vehicle facility provided by the Youth Center. As the place where the 
competition will be held in terms of transportation is close to all our members 
participating in the competition, our team will take advantage of public 
transportation on the way to the competition area.

11

MANAGEMENT



ROVER DESIGN

Mobility
System:
What is used? Describe the system  
(3-5 sentences)

The designed chassis system is combined from two pipe extensions, which are 
located on an axis passing through the middle of the chassis, and are located 
at both ends of the axis. Since only one axis passes through the middle of the 
chassis, a differential rod connected to the axis is used in the lower rear part of 
the chassis to provide balance. 20mmX20mm sigma profiles are used for the 
chassis frame, 50mm pipe is used for the axis of the moving system and 35mm 
aluminum pipe is used for the extensions. The motors and wheels of the 
movable system are located at the ends of the angled connected extensions. 4 
Proton 12V DC motors are used for the movement. The wheels are made 
hollow and printed on a 3D printer with TPU material.

This system has been preferred because it includes both convenience and the 
ability to perform the required tasks. Along with the ease of the system, it is 
less expensive than other systems and is not that difficult to make. Strengths 
of the system; Price, ease of construction, durability, ability to perform the 
required tasks. Negative aspects are the problems that may occur in turning 
and the pressure applied to the ground is higher than other systems.

Why the system is chosen? What are 
the considerations? What are 
weaknesses and strenghts? 
(3-5 sentences)
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Mobility
System:

We had the "Perseverance" rover sent to Mars as an inspiration. From the 
rover we inspired, the differential rod system was taken as an example and 
changed to an easier system, taking into account some features of the mobile 
system. One of the unique points of this system is that the chassis is high 
enough from the ground and the width of the mobile system allows it to pass 
through deep pits without difficulty.

Unique points and inspirations  
(3-5 sentences)
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Mobility
System:
Visuals of the system  
(2 photos/screenshots)
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Mobility
System:

The chassis is 450mm wide, 600mm long and 200mm high. Since the axis with 
its extensions is slightly in front of the chassis, the differential rod is at the rear 
of the chassis and is in line with the center of gravity. Each of the extensions is 
550mm, and pipes with a diameter of 35mm are used, connected at an angle 
of 120°. 4 Proton 12V 1000rpm is used as engine. The chassis weighs 
approximately 10 kg.

Since the competition area is not a rough and flat place, the movable system 
also acts as a suspension system on the chassis, since it moves freely on the 
axis of the movable system so that it can easily pass the heights and pits in 
such an environment. The differential rod, on the other hand, is used to 
prevent the chassis from rotating around the axis with its center of gravity 
within the chassis boundaries.

Technical Specifications including mass 
and size (3-5 sentences)

Discuss system's adequency for it's role 
in competition missions. (3-5 sentences)
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Electronics 
and power 
system:

Rover uses Raspberry Pi 3 as host. Raspberry pi camera module, ESP32 camera 
module, lidar laser distance sensor and HC-SR04 distance sensor will be used 
for the vehicle to take images and be sensitive to obstacles in the 
environment. For scientific data collection, necessary data will be collected by 
using DHT11 temperature and humidity sensor, BMP180 pressure and analog 
pH sensor. The main control and data flow of all these systems will be provided 
by the HC-05 Bluetooth Module, and GPS information will be provided with 
quectel. In case of any problems in communication, data flow will continue to 
be provided with lora. The engines are; Brushless motor driver, stepper motor 
driver, stepper motor, servo motor and DC motor. 8000 mAh Li-ion batteries 
will be used as energy source.

The most important reason for us to choose this system is that it provides a 
great advantage to our team in terms of logistics. Each electronic equipment 
we use in our system is easy to find and some of these equipment can fulfill 
each other's duties in any undesirable situation. In addition, the software part 
of the system is the part with the highest probability of problems.

What is used? Describe the system  
(3-5 sentences)

Why the system is chosen? What are 
the considerations? What are 
weaknesses and strengths? 
(3-5 sentences)
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Electronics 
and power 
system:

The aspect that makes the electronic system of the vehicle stand out is its cost 
and logistics. The main reason for this is that such studies, especially in our 
country, focus on the aforementioned two bases. We think that such studies 
can reach much more people if they can provide an advantage on these two 
issues. The source of our inspiration is our vision to reach these people.Unique points and inspirations  

(3-5 sentences)
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Electronics 
and power 
system:
Visuals of the system  
(2 photos/screenshots)
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Electronics 
and power 
system:

Our li-ion batteries, which meet the energy needs of our system, are expected 
to work for 2.5 hours at full capacity. In addition to taking actions such as 
crossing and circumventing obstacles with the lidar laser distance sensor and 
the HC-SR04 distance sensor, the vehicle has been analyzed by the sensors on 
it and is planned to be transferred to the control center and stored. It was 
decided to provide this data transfer with lora and bluetooth module. The 
average mass of our electronic system in the vehicle is 5kg.

Ensuring that the vehicle hits obstacles or passes around the control center 
without crashing in the duty area will be the most important criterion of 
competence. To achieve this, a lidar laser distance sensor will be used, thereby 
demonstrating its adequacy.

Technical Specifications including mass 
and battery duration (3-5 sentences)

Discuss system's adequency for it's role 
in competition missions. (3-5 sentences)
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Manupulation 
system:

The manipulation system consists of 5 axes. A stepper motor is used for 
movement in the found axes. The first axis enables the rotation of the entire 
existing arm and is located at the very bottom of the arm. The second axis 
found provides the movement of the whole arm up and down. In order to 
increase the working limits of the arm, the whole arm consists of 6 plates 
connected on the by couples on axis, and there are 2 movable axes between 
these plates. The fifth and last axis enables the hand mechanism at the far end 
of the arm to rotate 360   degrees. The hand system, on the other hand, 
consists of a clamp consisting of a servo motor. Apart from the hand 
mechanism, a gear system that can rotate 90 degrees on the axes of the arm 
and a stepper motor are used.

We increase the torque by using the gear system in order not to damage the 
stepper motors, which may be overloaded on the arm. In addition, one of the 
reasons for choosing this arm system is the low operating limits thanks to the 
many axes. In other words, we can perform more precise operations by 
increasing the number of axes. As a strong part of system is capability to move 
in any direction. As a weakness, the weight limit that he can lift is sufficient for 
the weights determined in the competition.

What is used? Describe the system  
(3-5 sentences)

Why the system is chosen? What are 
the considerations? What are 
weaknesses and strengths? 
(3-5 sentences)
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Manupulation 
system:

Robotic arms have been used in industries as a source of inspiration. Since the 
movement limits of these arms are low, it was seen as a suitable system for us. 
As its unique points, the hand system can rotate 360   degrees and the gripper 
system can exert sufficient force to hold an object.Unique points and inspirations  

(3-5 sentences)
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Manupulation 
system:
Visuals of the system  
(2 photos/screenshots)

22

ROVER DESIGN



Manupulation 
system:

There are six equal parts on the arm, its dimensions are 200mm and its 
thickness is 8mm. The "fingers" in the gripper system are 100mm in size and 
20mm thick. 4 Nema 23 8.6V motors are used as stepper motor. Feetech 
FT5330M servo motor is used for the hand system and a 12V 37mm geared DC 
motor is used for 360 rotation of the hand system. The whole manipulation 
system is approximately 8kg.

It has the ability to lift the weights in the challenge area and can perform the 
tasks that need to be done on the panel in the competition. The arm can be 
bent as much as needed, as it is not simply made of a one long stick. This 
bending feature allows to reach any point on panel. With the 360   rotation of 
the hand, it can rotate the pipe when it takes the pipe in the competition area 
and replaces it.

Technical Specifications including mass, 
max payload and size 
(3-5 sentences)

Discuss system's adequency for it's role 
in competition missions. (3-5 sentences)
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Science 
Payload:

The sampling system is located inside the chassis and can go down to the 
ground when necessary. The system consists of a trapezoidal shaft and a 
stepper motor system, and a separate motor mounted on the shaft and a 
wall-covered auger. In this system, the trapezoidal shaft is used as the elevator 
mechanism for the auger. Since the auger will start the drilling process when it 
goes down to the ground, it will lift the soil upwards, so the auger is covered 
with walls to prevent the excavated soil from scattering around the excavation 
area. After the soil sample is in the auger, it is lifted to the chassis by the 
trapezoidal shaft and the auger is turned again, and the soil sample is poured 
into the compartment reserved for the sample.

What is used? Describe the system  
(3-5 sentences)

Why the system is chosen? What are 
the considerations? What are 
weaknesses and strengths? 
(3-5 sentences)
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Science 
Payload:

This system is preferred because it is not very complicated and fulfills the 
required tasks. Strengths of this system; a simple mechanism is used, it can be 
changed to take samples several times. Weaknesses are that it can only dig up 
to a certain depth.

The unique part of this system is that it is made using only two motors. With 
the auger being covered with a wall, no other mechanism was required to 
collect the excavated soil samples. It was created with a slight modification for 
individual missions, looking at the systems used by the old URC teams for 
inspiration.

Unique points and inspirations  
(3-5 sentences)
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Science 
Payload:
Visuals of the system  
(2 photo/screenshots)
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Science 
Payload:

The trapezoidal shaft length is same as height from ground to chassis, the 
auger dimensions at the end are 150mm, the width is 60mm and the wall 
thickness is 1mm. Nema 23 8.6V motor is used for trapezoidal shaft. A 12V 
37mm geared DC motor is used for the auger. The sample chamber is 80mm in 
diameter and 100mm in length. The sampling system is approximately 4kg.

It can excavate up to the excavation depth determined in the competition and 
this is sufficient for us. Since the excavated soil will be analyzed, the samples 
taken are stored in a specific tab. The tab with my soil sample is located in a 
place where the science team can easily get it.

Technical Specifications including mass 
and battery duration (3-5 sentences)

Discuss system's adequency for it's role 
in competition missions. (3-5 sentences)
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Ground station 
equipment and 
communication 
system:

The ground station will be used with a raspberry pi, and for communication, 
the arduino will be used in conjunction with the nrf module. The arduino 
connected to the raspberry pi will send data and the nrf connected to the 
raspberry pi will also send data and provide an uninterrupted data flow. a 
connection will be established with a range of 2km in the 2.4GHz band.  The 
location of the station will have a screen and joystick and buttons. The ground 
station will also be connected to a computer and will allow us to issue certain 
commands and process images separately via the computer.

This system meets all our needs in a simpler and more convenient way. The 
strengths of the system are that it is simple and convenient. Its weaknesses are 
that it that the system needs a separate network..

What is used? Describe the system.  
(3-5 sentences)

Why the system is chosen? What are 
the considerations? What are 
weaknesses and strengths? 
(3-5 sentences)
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Ground station 
equipment and 
communication 
system:

The fact that he uses a system based on this system in many other projects is 
actually our biggest inspiration. 

Unique points and inspirations  
(3-5 sentences)
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Ground station 
equipment and 
communication 
system:
Visuals of the system 
(2 photos/screenshots)
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Ground station 
equipment and 
communication 
system:

The communication system operates in the 2.4 GHz band in the AirMax 
protocol in the wifi infrastructure. It is not affected by other networks because 
it creates its own encrypted private network. In terms of noise pollution, it is 
twitching according to which systems the other teams are using, but we 
foresee that it will not affect it much.

The distance may also vary depending on the installed antenna, but we expect 
to communicate with the Rover without problems within 1 km with the 
antennas and modules that we will use.

Technical Specifications including 
resilience to noise and communication 
range (3-5 sentences)

Discuss system's adequency for it's role 
in competition missions. (3-5 sentences)
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